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MNOACHHUTEJIbBHASA 3AIIMCKA
[Tporpamma no ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsI COCTAaBJICHA HA OCHOBE MOJIOKEHHI U TpeOOBaHUH K pe3yabTaTaM OCBOCHHS Ha 0a30BOM
YpPOBHE OCHOBHOM 00OpazoBarenbHOHN mporpaMmsl, npeactaBieHHbx B @I'OC OO0, a takke ¢ yu€toM ¢eaepalibHON paboueld mporpaMMbl BOCTIMTAHUS U
Konnenuun npenojaBanus yuebnoro npenamera «Pu3ukay, ¢ yueroM TpedoBanuii ['ocy1apcTBeHHOro 00pa3oBaTe/IbHOI0 CTAHIAPTA M Y4eOHOIr0 MJIaHa
I'OYIINOP
®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpa3oanuu B Poccuiickoit denepanumny;
npukaza Munnpocsemennss Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaeHuu Ilopsaka opraHu3anu M OCYIIECTBICHHsS 00pa3oBaTelbHOMN
JeSITeIBHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM MpOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HayallbHOTO OOIIEro, OCHOBHOTO OOIIEro U
CpemHero oomiero oopa3oBaHus»;
npukaza Munnpocsemenus Poccun ot 16.11.2022 Ne 993 «O6 yrBepxkacauu henepanbHoil 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETroO
obpazoBanus» (nanee — @OIT OO0);
npukaza Munnpocsemenus: Poccun ot 31.05.2021 Ne 287 «O06 yrBepxkaeHun (enepajibHOr0 rocydapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIapTa
OCHOBHOTO 0011ero oopazoBanus» (ganee — ®I'OC OOO TpeThero MOKOICHHUS).
ConeprxaHue mporpaMmsl 1o (PU3UKE HAPABICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYArOIIMXCSl M OPraHU3AIMI0 H3y4eHUsT (PU3NKA
Ha JESITEeTbHOCTHON ocHOBe. B mporpamme mo ¢usmuke y4UTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOro mpeamera B peanuszanuu tpedoBanuit @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpPEeIMETHBIM pe3ybTaTaM OOY4YEeHHs, a TAaKKEe MEKIPEAMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETOB Ha
YpPOBHE OCHOBHOT'O 00111ero 00pa3oBaHHUsL.

[Iporpamma 1o ¢u3HMKe yCTaHABIMBAET pacmlpeneseHue ydyeOHOTO MaTepuaia Mo TojgaM oOydeHus (1o Kiaccam), MpejiaraeT MPUMEPHYIO
M0CJIEe/I0BATEIbHOCTh N3YyUEHHs TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MIPEIMETHOTO CO/IEPKaHMs U y4ETe BO3PACTHBIX OCOOEHHOCTEH 00yJaroIuxcs.

[Iporpamma o ¢usnke pazpadboTaHa ¢ IEIbI0 OKa3aHUsI METOAMYECKOM MOMOIIN YYUTEIIO0 B CO3aHIHU pad0yveil MporpaMMbI IO Y4€OHOMY MPEIMETY.

®du3snKa SBISETCS CUCTEMOOOPA3YIOLIUM Ul €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBbKY (pU3MUECcKre 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB
U SIBJICHUH, M3y4yaeMbIX XuUMHUEH, Ouosormeil, actpoHoMued u (u3nueckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYI) KapTHHY MHpa,
IIpeoCTaBIIsIeT Hanbosiee iICHbIe 00pa31bl IPUMEHEHNs HAyYHOTO METO/1a MO3HAHMsI, TO €CTh CII0co0a MOJIyuYeHHs JOCTOBEPHBIX 3HAHUH O MHpE.

Opna 13 TIaBHBIX 337a4 (PU3NUYECKOro 00pa30BaHus B CTPYKType 00111ero o0pa3oBaHUsl COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
U MHTEpeca K HayKe Y 00yJaromuxcs.

Nzyuenne ¢u3nkn Ha 0a30BOM YpOBHE TPEAIONIATaeT OBIIAJACHUE CIETYIONUMH KOMIIETEHTHOCTSMH, XapaKTepHU3YIONIMMU €CTECTBEHHO-HAYIHYIO
I'PaMOTHOCTB!

® Hay4dHO OOBSICHSTD SBIICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHHS,
® UHTEPHPETHPOBATH JaHHBIC M UCIOIH30BATh HAYYHBIEC JOKA3aTEIbCTBA JIJIS TIOTYYEHHS BHIBOJIOB.

Ienn u3ydeHuss GU3UKUM HAa YpOBHE OCHOBHOIO 0o0Iero odpaszoBaHus ompeneneHsl B KoHuenimu mnpenojaBaHus ydeOHoro mpeamera «®dusuka» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit ®exneparnuu, pealn3ylolUX OCHOBHBbIE OO0IIe00pa3oBaTelbHbIE MPOrpaMMbl, YTBEPKAEHHON pelIeHreM
Komnerun Munucrepcrsa npocseuienus Poccuiickoii @eneparuu (mpotokosn ot 3 gexadps 2019 r. Ne [1K-4BH).

eaun uzyvyenusi GU3NKu:

e npuoOpeTeHHe HMHTEpeca M CTPEMIICHUS OOYYaIOIIMXCSl K HAyYHOMY HM3Y4YCHHIO TPUPOABI, PAa3BUTHE WX HHTEIUIEKTYaJbHBIX M TBOPUYECKHUX

CIIOCOOHOCTEI;



® pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (POPMHPOBAHUE UCCIIEIOBATEIIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3Y4YEeHHUSI OCHOB CTPOCHHUS MAaTepPHH U (PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;
e (opmupoBaHue NpeACTaBICHUN O POJIN PUIUKU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUI;
e pa3BUTHE NPEACTABICHUI 0 BO3MOXKHBIX chepax Oynyiiel npodeccuoHaIbHON AesITeNbHOCTH, CBSI3aHHON ¢ (PM3UKOM, OJITOTOBKA K JAalbHEHIIEM Y
00y4Y€HHIO B 3TOM HaIlpaBJICHUU.
JIOCTHXKEHHE ATHX L€l IPOTpaMMBbl 1o (pu3KKe Ha YpOBHE OCHOBHOTO 0011er0 00pa3oBaHus 00ECIIEYMBACTCS PEHICHUEM CIISIYIOINX 3a4a4:
e npuoOpeTeHre 3HaHUH O JUCKPETHOM CTPOCHHMHU BEUIECTBA, O MEXaHUYECKHX, TETIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
e puOOpeTeHHEe YMEHUN OMUCHIBATh U OOBICHATDH (hU3HUECKUE SBJICHUS C UCIOJIb30BAHUEM IOYYE€HHBIX 3HAHUM;
® OCBOCHME METOJIOB PEILICHUS MPOCTEHIINX pacYETHBIX 3a/1a4 C HCIIOJIb30BaHHEM (PU3NYECKUX MOJENel, TBOPUECKUX U MPAKTHUKO-OPUEHTUPOBAHHBIX
3azauy;
® pa3BUTHE YMEHHUH HAOIIOJATh TPUPOJIHBIC SIBICHHUS W BBIMOJIHATH OIBITHI, JIA0OpPaTOpHBIE PabOTHl M SKCIEPUMEHTAJIbHBIE HCCIECIOBAHUS C
HCIOJIb30BaHUEM U3MEPHUTENbHBIX IPUOOPOB;
e OCBOCHHE MPUEMOB paboTHI ¢ HH(OpMaIel PU3NIECKOTO COJCpPKAaHMUs, BKIIOYasi HHPOPMALIHIO O COBPEMEHHBIX JOCTIKEHHUIX (DU3HMKH, aHATH3 U
KPUTHYECKOE OlIEHHUBaHNE HH(POpMaIuH;
® 3HAKOMCTBO cO cepamu MpodeccHOHANBHON AESTENbHOCTH, CBS3aHHBIMH C (DU3MKOM, M COBPEMEHHBIMM TEXHOJIOTUSMH, OCHOBAHHBIMU Ha
JOCTUXKEHUIX (PU3MUECKOI HAYKH.
Ha usyuenue ¢usuku (6a30BbIi YpOBEHb) HAa YPOBHE OCHOBHOTO 001ero oOpa3zoBaHHUs OTBoAMUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B
Hegenmto), B 8§ kmacce — 68 wacoB (2 waca B Hexmemw), B 9 kmacce — 102 waca (3 waca B HeJeI).

[Ipemyiaraemselii B mporpamme no (usMke NnepedeHb JIabopaTOpHBIX padOT M ONBITOB HOCUT PEKOMEHAATENbHBIM XapakTep, yUUTelb JIelaeT BBIOOp
MpoBeJeHUST J1a0OpaTOPHBIX pabOT U ONBITOB C YYETOM HHIUBUIYAIBHBIX OCOOCHHOCTEH OOydaroluXcs, CIHCKAa 3KCIEPUMEHTAIbHBIX 3a/JaHui,
IpeJUlaraéMblX B paMKaX OCHOBHOI'O F'OCY/IapCTBEHHOTO SK3aMeHa 1o (pusuke
®opmbl yueTa padoyeii NporpaMMbl BOCIIMTAHUSA:

UTPOBBIE TEXHOJIOTHH , becena, KOHKYPCHI, BUKTOPHUHA. TUCITYT, KPYTJIBIHA CTOJ



COJEPKXAHUE OBYYEHUA
8 KVIACC

Pa3gen 1. TensioBbIe sIBJICHUS.

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO--KUHETUUECKOM TEOpUM CTPOEHUs BeulecTBa. Macca U pa3mMepbl aTOMOB M MOJEKYJ. ONBIThI, TOATBEPKAAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPHH.

Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOsIHMIA BemecTBa. Kpucrammuueckue u amopdubie Tena. OObsICHEHHE CBONCTB ra3oB, )KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOXKEHUN MOJIEKYJIIPHO--KMHETUYeCKOM Teopuu. CMauMBaHKe U KallWJUIIpHbIC IBJICHUS. TerioBoe paciiupeHe U cxxaTue.

Temmeparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWKEHMS 4YacTHll. BHyTpenHsst sHeprus. CrocoObl U3MEHEHUs BHYTPEHHEW >HEPruu:
Terionepeiaya u copepiieHue padboTel. Buasl Teronepenaun: TemionpoBOAHOCTh, KOHBEKIUS, H3IyYCHHUE.

KomnyectBo TemioTel. YiaenbHas TEMJIOEMKOCTh BemlecTBa. TeIIooOMEH W TEIUIOBOE PaBHOBECHE. YpaBHEHHE TEIUIOBOro OamaHca. [lnmaBnenue u
OTBEpACBaHNE KPUCTAIUIMYECKUX BEIIECTB. YJenbHas TeruioTa ruiaBieHus. [lapoobpazoBanue u konaeHncauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT aTMOC(EPHOTO AaBICHHS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IeJbHas TEIJIOTa CrOPaHMsL.

[Tpunuumne! padotsl TerioBbix aeurareneii KI1J[ reroBoro apuratens. TerioBble JBUTATEIH U 3alllMTa OKPYKAIOIIEH CPeIbl.

3aKOH COXpaHEeHMsI U PEBPALIEHHS SHEPTUH B TEIUIOBBIX IIPOLECCaX.

Hemoncmpayuu.

1.  HabGmronenue OpOyHOBCKOTO JIBUYKEHUSI.

Habnronenue nuddysun.
Habmronenune siBneHunit cMauMBaHus U KaWUISIPHBIX SIBJICHUM.
HaOGnroeHue TeninoBoro pacuMpeHus Tell.
M3MeHeHune naBlieHus ra3a Npu U3MEHEHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buasl Terionepenayn.
OxJnaxJieHue Ipu COBEPLICHUN PaOOTHI.
HarpeBanue npu coBepiieHr# padoThl BHEITHUMH CHUIaMH.
10. CpaBHeHHUE TEIIOEMKOCTEN PA3IMUHBIX BEIIECTB.
11. HabGmrogeHue KUITEHUS.
11. HaGmoeHne MocTOsIHCTBA TEMIIEPATyphl NPH TUIABICHUH.
12. Mozenu TeIUIOBEIX ABUTATEIIEH.
Jlabopamopuwie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WM caxapa.
OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue 1aBIeHNs BO3AyXa B OaJNIOHE MINPHIIA.
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OmnBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JJABJICHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHMsI WM OXJIAXKICHUSI.
[TpoBepka rumoTe3b! TMHEHHOM 3aBUCUMOCTH ITTUHBI CTOJIOHUKA JKUKOCTH B TEPMOMETPUUYECKON TPyOKe OT TeMIIepaTyphl.
Habmroienne n3MeHeHus: BHyTpeHHEH SHEPruu Tela B pe3yibTare TeIuionepeau u padboThl BHEIIHUX CHIL.
HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M TOpsiueii BOBI.

9.  OmpeneneHue KOJIMYECTBA TEIIOTHI, MOJIYYEHHOIO BOAON IPU TEINIOOOMEHE C HArPEThIM METAJUIMYECKUM [IUITHHIPOM.

10. Omnpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.

11. HccnenoBanue npouecca uCapeHusl.

12.  OmnpeneneHure OTHOCUTENBHON BIAKHOCTH BO3yXa.

13.  Omnpenenenue yeabHON TEIIOTHI IJIABJICHUS JIbJA.

Pa3nes 2. DiiekTpuyeckne M MATHUTHBIE SIBJICHHS.

Onextpuszanus Ten. [[Ba poma siexTpuueckux 3apsanoB. B3aumoneiicTBue 3apspbkeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aWMOJEWUCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apSAJA0B U PACCTOSIHUS MEXKIY TEJIaMu).

DnexTpuueckoe mnosie. Hanpspk€HHOCTD 31eKTpudeckoro mosst. [IpuHIun cyneprno3uiny 3IeKTPUYecKuX oJieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJI€MEHTapHbIN 3eKkTpuueckuil 3apsaa. CrpoeHue atoma. [IpoBOAHMKM U AUAIEKTPUKU. 3aKOH COXpPaHEHUS
3IEKTPUYECKOTO 3aps/a.

DNeKTpUUECKUN TOK. Y CIOBUS CYLIECTBOBAHUS JIEKTPUYECKOT0 ToKa. MICTOUHHMKYM OCTOSTHHOTO TOKa. J[elicTBUS 3JIEKTPUUECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUI TOK B KUAKOCTAX M razax.

Onektpuueckas 1enb. Cuiia Toka. JiekTpudeckoe HampsikeHue. COlpoTUBICHHE TPOBOJHUKA. Y IETbHOE COMPOTUBIIEHHE BemecTBa. 3akoH Oma
Ui ydacTka nenu. [locnenoBaTenbHOE U apajlIeIbHOE COEAUHEHNE TIPOBOIHUKOB.

PabGora m MourHOCTh 3yeKTpudeckoro Toka. 3akoH Jxoyns—JleHma. DinekTpuyeckue LEenu M MOTPEOUTENH AJIEKTPUYECKOW SHEpruu B OBITY.
Kopotkoe 3aMbIkaHue.

ITocTosuHable MaruuThl. B3anMoelicTBHE ITIOCTOSTHHBIX MarHUTOB. MardutHoe mosie. MarHuTHOE II0JI€ 3EMIIM U €r0 3HAaYeHHe IS )KU3HU Ha 3eMIIe.
OmneiT OpcTena. MarHUTHOE MOJIE 3JIEKTPUUECKOro TOKa. IIpuMeHenne 351eKTpOMarHuToB B TEXHUKE. JlelicTBHE MarHUTHOIO IOJIL HA TPOBOJHUK C TOKOM.
DneKTpoABUTaTeIb MOCTOSIHHOTO TOKa. Vcronb30BaHne 3JIeKTpoIBUraTeNlel B TEXHUYECKUX YCTPOWCTBAX M HA TPAHCIIOPTE.

OmnbiTel Papazes. SBnenue >nexkTpomMarHuTHoM MHAYKuuuU. [IpaBuno Jlenna. DnexkrporeHeparop. CriocoObl MOMyYeHUs IEKTPUUECKON 3HEPrum.
DNEeKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

1. Dnexktpuszanus Teul.

2. JIBa poja 3J€KTPUYECKHX 3apsiI0B U B3aUMOJAECUCTBUE 3apSKEHHBIX TEI.

3. VYCTpOWCTBO M AEHCTBUE IEKTPOCKOIA.

4. DnekTpocTaTU4yecKas UHIYKIHUA.

5. 3aKOH COXpaHEHMS IEKTPUYECKHUX 3apsI/IOB.

6. IIpoBOIHUKH U AMDIEKTPUKH.
7

8

9.
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MoaenupoBaHH€e CUJIOBBIX JJUHUM 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKH TIOCTOSTHHOTO TOKA.
JleficTBUSA SIEKTPUIECKOTO TOKA.

0. DneKTpUYeCKUi TOK B KHUIAKOCTH.



11. I'a30BbIi1 pa3psia.

12. 3mepeHue cuiibl TOKa aMIepMETPOM.

13. I3MepeHue 3J1eKTpUUECKOTO HAMPSHKEHUS BOJIBTMETPOM.

14. PeocraT 1 Mara3uH CONPOTHUBIICHUI.

15. B3aumoneicTBre NOCTOSIHHBIX MAarHUTOB.

16. MoaenvupoBaHue HEBO3ZMOXXHOCTH pa3/ieNIeHUs MOTOCOB MarHuTa.

17. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OmnbIT Opcrena.

19. MarauTHoe 1oJyie TOKa. DJIEKTPOMarHur.

20. leiicTBME€ MarHUTHOTO TOJIL HA MTPOBOJIHUK C TOKOM.

21. DneKkTpoaBUraTeNb NOCTOSHHOTO TOKA.

22. UccnepoBanue sIBICHUS AJI€KTPOMArHUTHON WHIYKITUH.

23. Onbitel Dapanes.

24. 3aBUCHMOCTD HaIlpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

25. DaeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

OnbIThI 10 HAOTIOEHUIO SNIEKTPU3ALUH TeNl HHAYKIIMEH U PH COTPUKOCHOBEHUH.

UccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOIHUKHU U TUDJIEKTPUKH.

COopka u mpoBepKa padOoThI SIEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

N3mepenue u perynupoBaHue CHUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HYIIETO Ye€pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HATPSHKEHUS HA PE3UCTOPE.
OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTHUBJIEHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJN MONEPEUYHOr0 CEYEHUs U
Marepuana.

8. IIpoBepka mpaBuiia CI0KEHUS HAIPSHKEHUM MPU NTOCIIE0BATEIBHOM COEJUHEHNUHN IBYX PE3HCTOPOB.
9. TlpoBepka mpaBuiia JijIsi CUJIBI TOKA TP MapaJIICIIBHOM COSAMHEHUHN PE3UCTOPOB.

10. Onpenenenue paboTHI SMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYILIETO Yepe3 JaMIOUKy, OT HAIpsLDKEHUS Ha HEil.

13. Onpenenenne KII/I nHarpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJECHCTBUSA MOCTOSIHHBIX MarHUTOB.

15. 3yyeHne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU WX O0BEAMHEHUH U Pa3/ICICHUH.

16. UccnenoBanue NeMCTBUS IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI B3aUMOJICHCTBHS KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKa U HalpaBJieHHs TOKa B KaTYIIIKE.
18. 3yueHue AeMCTBUS MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19. KoncTtpynpoBanue 1 u3ydeHue paboThl AJIEKTPOABUTATEIIS.

20. U3mepenune KIIJ] anekTpoBUraTeIbHON YCTAaHOBKH.

NN AEWLD =



21. OnpITH IO HUCCICOOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOHUU: UCCIICIOBAHUC W3MEHECHMI 3HAUYCHUS U HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKaA.

9 KJIACC

Pa3nes 3. Mexanuveckue siBJICHUS.

Mexanunueckoe nBukeHHe. MarepuanbHasg Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXAHMUYECKOTO JBUKEHU. PaBHOMEpHOE IPSIMOJIMHEMHOE
nBuxeHue. HepaBHoMepHoe npsiMoIMHEHOe BrKeHue. CpellHss 1 MTHOBEHHAs! CKOPOCTh Tejla IIPU HEPABHOMEPHOM JIBUYKEHUU.

Yckopenue. PaBHoyckopeHHOE NpsiMosinHeliHOe 1BrkeHre. CBoOoHOE magenue. OnbIThl [anwes.

PaBHOMepHOE BMKEHHUE 110 OKpYKHOCTH. [lepuon u yactora obOpamienus. JIuneinas u yrioasi ckopocT. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

[Tepsriii 3akoH HetoToHa. BTOpoii 3akon Hetotona. Tperuii 3akod HetoToHa. [IpuHIMN Cyneprno3uiium Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUsI CKOJIbKEHUSI, CUJIa TPEHUS TIOKOsI, IPYTUe BUJIbI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUs. YCKOpeHue cBoOomHoro maaeHus. J[Bmxkenue ruianetr Bokpyr Comuna. I[lepBas kocmuueckas
ckopocTb. HeBecoMocTh U nieperpysKu.

PaBHOBecue MaTepuanbHOM TOUkH. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHE TBEPAOIO Tela ¢ 3aKpeIIEHHON OChIO BpalieHus. MoMeHT cuiibl. LIeHTp
TSKECTH.

Nmnynsce Tena. U3menenue umiynbca. UMnynbsce cuibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Mexanuueckasi pabota ¥ MOIIHOCTB. PaboTa cui TspKecTH, ymnpyrocT, TpeHus. CBs3b dHepruu u paboTel. lloTeHImanbHas SHEpPrus Tela,
MOAHATOr0 HaJ MOBEPXHOCTHIO 3eMiM. [loTeHnnanbHas sHeprus cxxarou npykuHbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH
COXPAaHEHHUS MEXaHUUECKOH SHEPTUH.

emoncmpayuu.

Habitoienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME NyTel U TPACKTOPHUM IBMXKEHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
W3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

Habntoienue 1BMKeHUs Tela o OKPYKHOCTH.

Habmronenne MexaHW4YecKUX SIBICHHM, MPOUCXOIANINX B cucTeMe oTcuéra «Temexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM IBMKCHUU
OTHOCHUTENIbHO KaObuHeTa PU3MKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl Tea U AEHCTBYIOLIEN HA HETO CUIIBI.

8. HaOmronenne paBeHCTBa CHII TIPU B3aMMOJICHCTBHUH TEJL.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaua nMItynbca npy B3anMOJEHCTBUAN TEI.

11. IIpeobpazoBaHus FSHEPTUN MPU B3aUMOICHCTBUH TEIL.

12. CoxpaHeHne UMITyJIbca IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITyJIbCa PH A0COTIOTHO YIPYTrOM B3aMMO/IECHCTBHH.

14. HabnroneHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHne MeXaHHMUECKOM SHEPTUU MPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHne MEXaHMYECKOW SHEPTUH NPU JBUKEHUH TeJa MO ACHCTBUEM MPY>KUHBI.

Jlabopamopmuvie pabomol u onvimol.

AP



KoHcTpynpoBanue Tpakra AJis pasroHa M JalbHEUIIEro paBHOMEPHOT'O ABM)KEHUS IIapUKa UITH TEIEKKH.
Omnpenenenue cpeiHel CKOPOCTH CKOJIBbKEHHsI OpycKa WM JBM)KEHUS apyKa N0 HAKIOHHOH IJIOCKOCTH.
OrnpenenieHne yCKOpEHUs Tena Py paBHOYCKOPEHHOM JBUKEHUU 110 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HaualbHOH CKOPOCTH.
[IpoBepka rumotesbl: eciau MpU PAaBHOYCKOPEHHOM JABM)KEHUHM O€3 HayaJlbHOM CKOPOCTH IYTH OTHOCATCS KakK pPsii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME IIPOMEXYTKHA BPEMEHHU OJJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CUJIbI HOPMAJIBHOTO JIABJICHUS.
Omnpenenenne KOdPUITUEHTA TPSHHUS CKOIBKCHHUS.
Onpenenenne KECTKOCTU MPYKUHBI.
9. Omnpenenenue pabOTHI CHUIIBI TPEHUS TP PABHOMEPHOM JIBUKEHUU TeJIa 110 TOPU30HTAIBHONM MOBEPXHOCTH.
10. Onpenenenue paboThI CUITBI YIPYTOCTH MPU MOIbEME TPy3a C UCIIOIB30BAHHEM HEIOABHKHOTO U MOJIBHXKHOTO OJIOKOB.
11. 3y4yeHue 3ak0HA COXPAHEHUS SHEPTUU.
Pa3znen 4. Mexann4ueckue KoJe0aHUA M BOJIHBI.
KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU KOJleOaHUM: MEpUOJl, YacTOTa, aMILIUTyaa. MaTreMaTH4eCKUi U NPYKUHHBIM MasTHUKU.
[IpeBpatieHre sHEepruu Npu KoueOaTeIbHOM JIBHKEHUU.
3aryxatomue KojeOaHusi. BeiHyknennolie kosieOanus. Pe3onanc. Mexanunueckue BoOJHBI. CBOICTBA MeXaHWYECKHMX BOJIH. [IpomonbHbIE U
MonepeyvHble BOJIHbL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHeHHs. MeXaHuyecKHe BOJHBI B TBEPAOM Tel€, CECMUYECKUE BOJIHBI.
3Byk. [')poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U ynbTpa3ByK.
Jemoncmpayuu.
Habmtoienue xosnebaHuii Te noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.
HabuntoieHne BeIHYX/IEHHBIX KoJle0aHUIl M pe30HaHca.
Pacnpoctpanenue npo0ibHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).
HabntoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKHI pE30HaHC.
ﬂaﬁopamopmﬂe pabomout u onvimol.
Omnpenenenne 4acTOTHI U EpHOa KoleOaHUH MaTeMaTHYECKOro MasiTHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIeproa KojaeObaHui Ipy>KMHHOT'0 MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH IEepHo/ia KojebaHuil rpysa, MoABEIIEHHOT0 K HUTH, OT MaccChl rpys3a.
OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh NIepro/ia KoieOaHu MPYyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaACHUs.
Pasnen 5. DJIeKTpOMAarHUuTHOE 10JIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMarHuTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWMCTBA 3J€KTPOMArHUTHbBIX BOJH. [llkama snexTpoMarHuTHBIX BOJH. Mcmosnb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnexTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
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Jemoncmpayuu.
1. CpoiicTBa 37€KTPOMAarHUTHBIX BOJIH.
2. BoaHoBBIE CBOICTBA CBETA.
Jlabopamopmuvie pabomol u onvimol.
1. V3yueHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOMIIBHOTO TenedoHa.
Pa3nen 6. CBeToBBIE SIBJICHUS.
JlydyeBas monenb cBeta. Mcrounuku cera. [Ipsamonunerinoe pacnpoctpanHenue cBeta. 3armeHus CosnHna u JIynel. OTpaxenue ceta. Ilnockoe
3epKajio. 3aKOH OTPaKEHMsI CBETA.
[Ipenomiienue cBeta. 3akoH mpenomieHusi cBera. [logHoe BHyTpeHHee oTpakeHue cBeTa. Vcronb3oBaHHE MOJHOTO BHYTPEHHETO OTPa)KEHHUS B
ONTUYECKUX CBETOBOJIAX.
Jlunza. Xon nydedr B nun3e. OnTrueckas cuctema QoroanmnapaTa, MUKpOCKONa M Tejeckoma. ['7a3 kak onrtuyeckas cucreMa. bian3opykocTh U
JaJIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B ciekTp. OnbiThl HetoToHa. Clio)keHHe CeKTpalbHbIX 1[BETOB. /lucnepcus cBera.
Jemoncmpayuu.
1. [TpsimonuHEetHOE pacpocTpaHeHHE CBETA.
OTtpakeHue cBera.
[Toyuenue n300pakeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTruyeckuii CBETOBO/I.
Xox myueil B cobuparolieil JInH3e.
Xox J1ydeil B paccenBarollel JIMH3E.
[Tonryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.
9. [Tpuntmn neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEIECKOIA.
10. Mogensb riaza.
11. PasnoxxeHue 6enoro cBETa B CIEKTP.
12. Tlomyuenue OGenoro cBeta Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPaKEHHsI CBETOBOTO JIyya OT yrJjia MajaeHusl.
W3ydeHne XxapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBaHue 3aBUCMMOCTH yIJIa MIPEIOMIIEHUSI CBETOBOIO JIy4a OT yIJia NaJeHHs Ha TPaHuLEe «BO3TyX—CTEKIO».
[Tony4yeHnne n300paxkeHUi C MOMOIIBIO COOMPAIOLIEH JTUH3HI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoIei JINH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
. OMnBITHI IO BOCIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
Pasznen 7. KBaHTOBBIC SIBJICHUS.

Omneitel Pezepdopna u mmanerapHas monens aroma. Mogaens atroma bopa. Mcnyckanume m morsomeHne cBera atoMoM. KBaHThel. JInHeluaTsie
CIIEKTPBL.
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PamnoaktuBHOCTE. Anb(a-, OeTa- u ramma-u3nydenus. CTpoeHue aromHoro siapa. HykinonHnas Monens aToMHOro siapa. M3oronsl. PannoakTuBHBIE
npeBpainieHus. [lepuo nonypacmnana aTOMHBIX IEP.

SAnepHble peakuny. 3aKOHbI COXPAHEHMS 3apsAJ0BOI0 M MaCCOBOI'0 YHUCEI. DHEPIusl CBA3M aTOMHBIX sifep. CBA3b Macchl M 3HEpruu. Peakuuu cuHTesa
u aenenus saep. Mcrounuku sueprun CosHLa U 3BE3 1.

AnepHas sHepreTuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HUIN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.

CrieKTphl pa3auyuHbIX I'a30B.

CnekTtp Bomopoaa.

Habmtonenue TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYyUCHHIHA.

Perucrpanus uznydenust npupoHBIX MUHEPAJIOB U MTPOIYKTOB.

./Ia6opamopnbte padomul u onvimol.

1. HaOmoneHne CruTOMIHbIX U JIMHEHYATHIX CIIEKTPOB H3ITy4EHHS.

2. HWccnegoBaHue TPEKOB: U3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusim).

3. W3mepeHue paanoakTUBHOTO (oHa.

IHoBTOpPHUTEJIHbHO-00001IAKO M MOYJIb.

[ToBTOpHTENBHO--0000MAOIINI MOIYb MPEAHA3HAYEH ISl CUCTEMATH3allud U 000OIICHHS MPEIMETHOTO COJACPKAHUSA U ONBITa JEATEIHLHOCTH,
NpUOOPETEHHOIO MpPHU H3YYEHUHM BCEro Kypca (U3MKH, a Takke A MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO (QHU3UKE st
o0yuarouuxcsi, BHIOPAaBIINX ITOT Y4EOHBIN IPEIMET.

[Tp1 m3ydyeHUM NAHHOTO MOJYJS pealu3yroTcs U CUCTEMATH3UPYIOTCS BH[bI J€SITEIbHOCTH, HA OCHOBE KOTOPBIX OOECHeuuBaeTcs IOCTHIKEHHE
MIPEIMETHBIX U METANpPeAMETHBIX IUIAHUPYEMBIX PE3ylbTaTOB 00yUeHUs, (POPMHUPYETCS €CTECTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
WCCIIETOBAHUS SBICHUI MPUPOJIBI M TEXHUKH, OBJA/IEHUE YMEHHUSIMH OOBSICHATH (hU3MUECKUE SBIICHUS, TPUMEHsISI TOTyYeHHbIe 3HAHMUSI, peliaTh 3a/1a4u, B
TOM UHCJI€ KAaUeCTBEHHBIE U SKCIIEPUMEHTANIbHbIE.

[TpuHIMIUATBEHO AESITENFHOCTHBIN XapakTep JaHHOTO pa3felia peaqn3yercs 3a CU€T TOTO, YTO OO0ydarolrecs: BHIMOTHSIOT 33aHUs, B KOTOPBIX UM
npejaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI PAaCTO3HABATh U HAYYHO OOBACHATH (DU3MUECKUE SBICHUS B OKPYKAIOIIEH PUPO/IE U TOBCEAHEBHON KU3HU;

MCIOJIb30BaTh HAyYHbIE METO/IbI HCCIIEIOBAaHUs (PU3MUECKUX SIBJICHUN, B TOM YHCIIE JIJIS IPOBEPKH TUIIOTE3 U MOITYYEHUS TEOPETHUYECKUX BbIBOJIOB;

OOBSICHSIT, HAy4YHBIE OCHOBBI HambOJIee BAXKHBIX TOCTHIKEHHI COBPEMEHHBIX TEXHOJIOTUN, HANpUMEp, MPAKTUYECKOTO HCIOIB30BAHUS PA3IUYHBIX
MCTOYHUKOB YHEPIMH HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B YHEPTHH.
INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

S e

N3ydyenne ¢u3NKuM Ha ypOBHE OCHOBHOTO OOIIEro OoOpa30oBaHMs HAIPABICHO Ha JOCTH)KEHHUE JIMYHOCTHBIX, METANpeIMETHBIX M MPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB.

B pesynbTare mzyueHus: QUMK Ha YpOBHE OCHOBHOTO 00IEro o0pazoBaHMs y oO0ydaromerocss OyayT cOpMHUpPOBaHBI CIIEIyIONIUE JINYHOCTHBIC
PE3yNbTaThl B YaCTH:
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1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

[} mposiBJIeHne UHTEpeca K HICTOPUHN U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3NYECKOI HayKH;

] HEHHOCTHOE OTHOIIEHUE K TOCTH)KEHUSIM POCCUHCKUX YUEHBIX --(DHU3UKOB;

2) rpaKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKICHHH OOLIECTBEHHO 3HAYUMBIX M 3THYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM HNPUMEHEHHUEM
JOCTIOKEHUH (pr3ukw;

[] 0CO3HaHME BAKHOCTH MOPAIbHO--3THYECKUX NIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMSL:

] BocTIpusITHE ACTETHYECKUX KauecTB (PU3NYECKON HayKH: €€ TapMOHHMYHOTO MOCTPOCHHS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MIO3HAHMA:

[ oco3HaHUE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTA MO3HAHMsI MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUHN, BaXKHEHILIEH COCTaBIISIOLIEH
KYJIBTYpBI;

(] pa3BUTHE HAY4YHOM JTHOO03HATENBHOCTH, HHTEPECA K UCCIIE0BATENBCKOM esITeIbHOCTH;

5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYH S :

] oco3HaHME LEHHOCTH O€30IaCHOro 00pa3a JKM3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHMpE, BaXHOCTH IpaBHJl O€30IacCHOr0 IOBEJIEHHs Ha
TpaHCIOPTE, Ha IOPOTax, C MEKTPUUECKUM U TEIUIOBBIM 000pPYI0BAaHUEM B IOMAILIHUX YCJIOBUSX;

] chopMUPOBAaHHOCTH HaBbIKA pedIeKCHH, IPU3HAHUE CBOETO MIPaBa Ha OIIMOKY M TaKOI'o K€ MpaBa y APYroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

] aKTUBHOE y4acTHE€ B pELICHMM NPAaKTUYECKUX 3ajad (B paMKax CeMbM, 0O0pa3oBaTEeIbHOM OpraHM3aluu, ropoja, Kpas) TEXHOJOTMYECKOW U
COLMAJIbHOW HaNpaBIEHHOCTH, TPEOYIOLINX B TOM YUCIIE U (PU3HMUECKUX 3HAHUIA;

] MHTEpeC K MPaKTUYECKOMY M3y4eHUI0 podeccui, CBI3aHHBIX C PU3UKOM;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

[ opueHTalus Ha IpUMEHEeHUEe (PU3MUECKUX 3HAHUM JJIs pelleHus 3a7ad B 00JIaCTU OKpPYXKAIOIIeH cpelibl, MJIAHUPOBAHUS MOCTYIIKOB M OLIEHKHU HX
BO3MOYKHBIX ITOCJIEACTBUM IJIs1 OKPYKAIOILEH Cpebl;

] oco3HaHMe II100aTBbHOrO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U yTel UX pellieHus;

8) ajanTanuu K U3MEHSIOIIMMCH YCJIOBHAM COLMAIBHON U MPUPOIHOM Cpe/bl:

[J moTpeOHOCTh BO B3aMMOJECHCTBHM IMPH BHINOJHEHUH HCCIIEIOBAaHUN U MPOEKTOB (PU3NYECKOW HANpaBIE€HHOCTH, OTKPBITOCTH OMBITY M 3HAHUSIM
APYTHX,

[J MOBBILIEHUE YPOBHS CBOE€H KOMIIETEHTHOCTH YEPE3 IIPAKTUYECKYIO JEATEIbHOCTD;

] moTpeOHOCTH B (pOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie (OPMYIUPOBATh UAEH, IIOHATHS, TUIIOTE3bI O PU3MUECKUX 00BEKTAX U SBICHUAX;

] ocozHaHue 1eGUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00J1aCTU (DUBUKH;

[} maHupoBaHKUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

[} cTpemIIeHHE aHAIU3UPOBATh U BBISBIIATH B3aUMOCBA3H IPUPO/IbI, OOIECTBA U SKOHOMUKH, B TOM YHCJIE C UCTIOIb30BAHUEM (PU3MUECKUX 3HAHUH;

(] oLleHKa CBOMX JI€HCTBUI C yUETOM BIMSHUS HA OKPY>KAIOLIYIO CPEAY, BO3MOXKHBIX TJ100aJIbHBIX MOCIEICTBHM.
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METAINIPEJMETHBIE PE3YJIbTATBI

B pesynprate ocBoeHus mporpammbl Mo (U3MKE Ha YpPOBHE OCHOBHOro oOmiero obOpaszoBaHusi y oOywaromierocss OyayT chOpMHUPOBaHbI
MeTanpe/JMeTHble Pe3yJibTAaThl, BKIIOUYAIONIUE IMO3HABATEIbHBIC YHUBEPCAIbHBIC Y4eOHBIC JCUCTBHS, KOMMYHHUKATHBHBIC YHUBEPCAILHBIC yUeOHBIC
NeHCTBUS, PETYIATUBHbIE YHUBEPCAIbHbBIE YUeOHbIC CHCTBUS.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jiornyeckue 1eMcTBUA:
® BBISBISTH M XapaKTepU30BaTh CYLIECCTBEHHbIC TIPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTaHaBJIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUU, OCHOBAHUS /711 000OIIEHUS U CPABHEHHUS;
®  BBISBISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pACCMATPUBAEMBIX (haKTaxX, TaHHBIX M HAOJIOICHUSIX, OTHOCAIINXCS K (PU3UYICCKUM SIBIICHUSIM
® BBISABISTh NPUYUHHO--CJICICTBEHHBIC CBSI3W TPH HM3YyYCHUU (M3MUSCKUX SBICHUA M TIPOIECCOB, JCNIaTh BBIBOJBI C HCIOJIb30BaHUEM
JETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIFOUCHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBS3SIX (PH3UICCKUX BEITHYNH;
® CaMOCTOSITENBHO BBIOHMpaTh croco0 pelieHus yueOHOW (u3nueckoil 3aauu (CpaBHEHHE HECKOJBKHX BapHAHTOB pPEILIEHUs, BHIOOp Hambosee
MOAXOJIALIETO C YUETOM CAMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).
Bba3oBble uccienoBarebCcKkue AeiCTBHA:
®  JCIOJIb30BaTh BOIPOCHI KaK HUCCIEA0BATEIbCKUNA HHCTPYMEHT ITO3HAHUS;
® POBOJUTH MO CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OMBIT, HECIOXKHBIA (PU3NYECKUI IKCIIEPUMEHT, HEOONIbIIOE UCCIIeJOBaHHE (HU3MUECKOTO
SIBJICHUS;
® OIEHUBATh HA MPUMEHUMOCTh U IOCTOBEPHOCTH HH(POPMAITUIO, TIOTYISHHYIO B X0J1€ UCCIIEOBAHUS UJIH SKCIIEPUMEHTA,
® CaMOCTOSITENIBHO (OPMYIUPOBATH 0000IIIEHHUS U BBIBOBI IO Pe3ybTaTaM MPOBEAEHHOTO HAOTIOCHHS, OTIBITA, UCCIIEIOBAHUS;
® [[POTHO3UPOBATh BO3MOXKHOE JajbHEiliee pa3BuTHe (HU3HMUECKUX MPOIECCOB, a TaKXKE BBIIBUTaTh MPEANONOKEHHS 00 MX Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTax.
Pa6ora ¢ undopmanmeii:
® IPUMEHSTH PA3IMYHBIE METOJIbI, MHCTPYMEHTHI U 3aIpOChl IPHU MOUCKE U 0TOOpe MH(MOPMALIMK WM JaHHBIX C Y4ETOM MPEASIOKEHHON ydeOHOM
busznuecKoil 3a1auu;
® AHAJTM3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3THYHBIX BUIAOB B (OPM MIPEICTABIICHHUS;
® CaMOCTOSITEIFHO BHIOMPATh ONMTHMAIbHYIO (HOpMY MpeacTaBieHnus MHGOPMAIIMU U WILTIOCTPUPOBATH PEIIaeMble 3a7a4i HECIOKHBIMU CXEMaMHU,
auarpaMMaMu, HHOU rpadukoil 1 uX KOMOUHAIIHSIMH.
KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:
® B X0/ic 00CYXIeHHs Y4eOHOTO MaTepuana, pe3yabTaToB TabOpaTOPHBIX PabOT M MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXKIaeMOM TEMbI U
BBICKA3bIBaTh UJICU, HAIIEIEHHBIC HA PEIICHHE 3a/1a4M U MOAIepKaHue OIaroKenaTeIbHOCTH OOIIeHNS;
® COTIOCTABJIATH CBOU CYXKACHHUS C CY>KICHUSIMU IPYTrUX YUaCTHUKOB AMANIOra, OOHAPYKUBATH PA3IMUUE U CXOJICTBO MO3UIIHIA;
® BbIpaXkaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
e [1yOJIMYHO MPECTABIATH PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTA);
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® [IOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHMBHIyaIbHON pabOTHI P pEIIEHNH KOHKPETHOH (pu3nueckoi mpoOaemsl;

® IPUHUMATH 1[I COBMECTHOHN NEATEIHHOCTH, OPTaHW30BBIBATH ACHCTBHUS MO €€ MOCTIKEHHUIO: PACIPEAeNsTh POJIM, OO0CYXKAAaTh MPOIECCHl H
pe3yNIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

® BLITIOJHATE CBOIO 4aCTb pa6OTBI, A0CTUrasls Kad€CTBCHHOI'O pE3yJibTaTa II0 CBOEMY HaIIPaBJICHUIO W KOOPAMHUPYS CBOU ﬂeﬁCTBHH C APpYruMu
YJICHaMH KOMaHbI,

® OIICHMWBATh KAUYECTBO CBOETO BKJIJa B OO MPOAYKT 110 KPUTEPUSAM, CAMOCTOSITEIHLHO CPOPMYIMPOBAHHBIM YHaCTHUKAMH B3aHMMO/ICHCTBHSL.

PeryasiTuBHbIe YHHBepPCcAIbHbIE Y4eOHbIE 1elicTBHUS
Camoopranuzanmus:
® BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX M YU€OHBIX CUTYAIUSAX, TPEOYIOMIUX AJISl pelIeHus] PU3NYECKUX 3HAHUM;
® OPUEHTUPOBATHCA B PA3IMYHBIX MOAX0aX MPUHATUS PEIICHUH (MHIUBUIYaTbHOE, IPUHATHE PEUICHHS B TPYIIIE, IPUHATUE PEIICHUN TPYIIION );
® CAaMOCTOSITENIBHO COCTABJISTh AJITOPUTM pellleHuss PU3NYECKON 3a7aun WU IJIaHa UCCIIETOBAHMS C YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH Mpe/jlaraéMble BApUAHThI PEIICHUH;
e f1es1aTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAalllX U IIpeJIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH IPUYMHBI JOCTIKEHUS (HETOCTHKECHHUS) PE3yIbTATOB JIEATEIILHOCTH, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTh (B TOM YHCJIE€ B XOJl BBINOJHEHHS (U3MUECKOrO MCCIENOBAHUS WM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENTLCTB, U3MEHUBIINXCS CUTYaIUll, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIIU U YCIOBUSAM;
CTaBUTH ce0s1 Ha MECTO JIPYroro YeloBeKa B X0J1€ CIopa WK AUCKYCCUU Ha HayYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY APYTOro;
MIpU3HABaTh CBOE MPAaBO Ha OLUIMOKY MPH pelIeHnH (HU3NUECKUX 3a7a4 WIK B YTBEPKICHUAX Ha Hay4HbIE TEMbI U TaKOE K€ IIPaBO APYToro.

INPEAMETHBIE PE3YJIBTATbBI
K koHI1y 00y4enus B 8 kJiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUMN:

HCIIONB30BaTh IIOHATHSA: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOEC [BHKEHHME AaTOMOB U MOJIEKYJ, arperarHble COCTOSHMS BELICCTBa,
KpUCTAINTUYECKHe U aMop(HBIE Tella, HACBHIIICHHBI U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSIA SHEPTUs, TeIJIOBOK
JBUTATENb, AJIEMEHTAPHBIA SJEKTPUYECKHN 3apsll, SJEKTPUYECKOE I10J€, NPOBOJHUKH W JHUAJIEKTPUKH, NOCTOSHHBIA JIEKTPUUYECKHH TOK,
MAarHuTHOE T10JIE;

pa3nuyath sSBJIEHUS (TEIUIOBOE pacUIMpPEHUE U CKaThe, TeIonepeaya, TeIIOBOe paBHOBECUE, CMauyMBaHUe, KaWIISIpHbIE SIBJICHUSI, HCIIApEHUE,
KOHJICHCAllMs, TUJIaBJI€HHME, KpUCTaliM3auus (OTBepAeBaHUE), KHUIEHHE, Teruvlonepenaya (TErIoNpOBOJHOCTb, KOHBEKIMS, H3Iy4YeHUE),
JJIEKTPU3ALMs TEJl, B3aUMOJCHCTBUE 3aps/iOB, ACHCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE MATHUTOB, ACUCTBUE
MarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs MHAYKLHS) MO OMHMCAHUIO MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
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pacrio3HaBaTh MPOSABICHHE H3YYEHHBIX (U3MUYECKUX SBICHUI B OKpYKAIOIIEeM MHUpPE, B TOM 4YHucle (U3NYECKHE SBICHHUS B TNPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE M KANWJUISIPHBIC SBJICHUS B MPHUPOJE, KPUCTAILIBI B MPUpoJIe, n3nydenrne CoiHIa, 3aMep3aHue BOJI0EMOB, MOPCKUE
Opu3bl, 00pa3oBaHKUE POCHI, TYMaHa, UHEs, CHEera, JeKTPUYECKUE SIBICHUS B aTMOc(epe, 3IeKTPUUYECTBO KHUBBIX OPraHU3MOB, MArHUTHOE I10J1€
3emiH, Apeiid MoiocoB, poib MAarHUTHOTO TOJS JJIS JKU3HM Ha 3emiie, MOJSPHOE CHSHUE, NPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 337134y B
y4eOHYI0, BBIJICISITH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN ) (PU3HYECCKUX SIBJICHUI;

OIMCHIBATh M3YYECHHBIC CBOWCTBA TeNl M (U3UYECKHE SBJICHUS, WUCHOIB3ysd (U3NYECKHE BEIMYHMHBI (TeMIlepaTypa, BHYTPEHHSS JHEprus,
KOJIMYECTBO TEIUIOTHI, yJEeNbHAs TEIUIOEMKOCTh BEIECTBA, YyAENbHAs TEIUIOTA IUIABJICHUS, YIEIbHAs TEIJIoTa MapooOpa3oBaHUs, yICIbHAS
TEIUIOTa CTOpaHMs TOIUIMBA, KOA(PQMHUIMEHT MOJE3HOro JEHCTBUS TEIJIOBOM MAalllMHBI, OTHOCHUTENIbHAS BIAXXKHOCTb BO31yXa, JIEKTPUUYECKUN
3apsijl, CHJIa TOKa, DJIEKTPUYECKOE HAmpspKeHUE, COMPOTUBIICHHWE NPOBOJHHKA, YIEIbHOE CONPOTHUBICHHE BEIIECTBA, paboTa M MOIIHOCTh
JIEKTPUUYECKOTO TOKA), MPH OMNHUCAHUM MPABWIbHO TPAKTOBAaTh (PU3MUECKUIl CMBICT HCHOJIb3YyEMBIX BEJIUYMH, OOO3HAUEHUS U EIUHULIBI
(GU3NYECKUX BEIWYHMH, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHHY C APYTUMH BEITUYMHAMH, CTPOUTH TpaduKH
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeN, (PU3NYECKUE SIBICHHS W TPOLECCH], UCIOIb3ysS OCHOBHBIC MOJOXKEHHS MOJEKYISIPHO--KHHETUIECKON TeopHH
CTPOEHHMSI BELIECTBA, IPUHILIUII CYNEPIO3ULINY MOJeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsjia, 3akoH OMa JuIsl ydacTka IelH,
3akoH J[xoyns—JleHna, 3aKOH COXpaHEHHs] SHEPIHH, IIPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alUCBIBATh €r0 MaTEeMaTHYECKOEe
BBIpa)XECHUE,

OOBSICHATh (PM3UUECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YUCIIE M B KOHTEKCTE CUTYallUil MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIISAThH
MPUYMHHO-CJIEJICTBEHHBIE CBS3H, CTPOUTH 00bSICHEHHE U3 1—2 JTOrMUECKUX LIaroB ¢ onopoi Ha 1—2 M3ydeHHBIX CBOWCTBA (PM3NYECKUX SIBICHUI,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacu€THbIe 3ajauu B 2—3 AeWCTBUS, UCIIOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3NUYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJ]auy 3alKChIBaTh KPATKOE YCIOBUE, BBIBIATh HEOCTATOK AAHHBIX Ul PEIIEHUs 33aJauu, BEIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE IS
e€ pemeHwst, IPOBOIUTH PACYETHI U CPAaBHUBATH MOJTyYCHHOE 3HAUCHHE (PU3NIECKON BETMYNHBI C H3BECTHBIMH JAHHBIMH;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MPU MOMOIIM (PU3NYECKUX METOJOB, MCIONb3ysl OMHCAHHWE HUCCIEIOBaHMS, BbIIENATH
IIPOBEPAEMOE NPEATNOI0KEHUE, OLICHUBATh MPaBUIILHOCTh MOPSJIKA POBEACHHS NCCIIEA0BAHMS, JeNIaTh BHIBOJIBI;

MIPOBOJIUTH OMBITHI 10 HAONIONEHUIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB TeJ (KAMMJUIAPHBIC SBICHUS, 3aBUCHMOCTH JIaBICHUS
BO3/yXa OT €ro 00béma, TeMIepaTypbl, CKOPOCTH MpOIIecca OCTHIBAHUS U HArpEeBaHUs MPU M3JIyUYEHUH OT 1IBETa M3Tydarolei (Ioraomarolei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJABI OT TEMIIEpPaTypbl JKUIAKOCTH U IUIOMAAM €€ MOBEPXHOCTH, DJEKTPU3ALUsA Tell M B3aUMOJeHCTBUE
AJIEKTPUUECKUX 3aps/IOB, B3aUMOJCHCTBUE TIOCTOSHHBIX MAarHWTOB, BH3YaJIM3alldsi MAarHUTHBIX IOJICH ITOCTOSHHBIX MAarHWTOB, IEHCTBUS
MarHuTHOTO TOJII HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIGKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSIHHOTO TOKa): (hOpMYIHpPOBATH
MIpOBEpsIEMBbIC TIPEATIONI0KEHNUS, COOMPATh YCTAaHOBKY M3 MPEIII0KESHHOTO 000pyIOBaHMUS, OMTUCHIBATH XOI OIBITA M (DOPMYITUPOBATH BEIBOJIBL;
BBINOJIHATE MPSMbIE U3MEPEHHsI TEMIIEpaTypbl, OTHOCUTEIBHOM BIa)KHOCTH BO3/yXa, CUJIBI TOKA, HAIPSHKEHHS C MCIIOJIb30BAaHHEM aHaJIOTOBBIX
prOOPOB U TATYMKOB PU3NYECKUX BEITUUYHMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUI C yUETOM 3a/1aHHOI a0COJIFOTHON MOrPEUTHOCTH;

MIPOBOJIUTH HCCIICOBAaHUE 3aBHUCUMOCTH OAHON (hU3MYECKOW BENMYMHBI OT APYrod C HCHOJIB30BAHUEM NPSAMBIX H3MEPEHHH (3aBUCHMOCTD
COIIPOTHBIICHUS TPOBOJHUKA OT €r0 JJIUHBI, IUIOMAIHN MOMEPEYHOT0 CEYCHUS U YACIBbHOIO COMPOTUBIICHHS BEILECTBA MPOBOIHHUKA, CHIIBI TOKA,
UAYILEro 4epe3 MPOBOJHUK, OT HANPSKEHUs Ha IPOBOJHUKE, UCCIIEOBaHUE TOCJIEA0BATEILHOTO U NMAPAUIEIbHOIO COEJUHEHNH TPOBOTHUKOB):
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IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY W BBINOJHATH HM3MEPEHHS, CIelys NPEAIOKCHHOMY IUIaHy, (PUKCUPOBATh pPE3yJIbTaThl
MOJTyYCHHOM 3aBHCHMOCTH B BHJIE TaOJIUII ¥ I'PpaUKOB, JeNaTh BHIBOJIBI IO PE3YNIbTaTaM UCCIICAOBaHUS;
® [IPOBOJUTh KOCBEHHBIE H3MepeHHs (u3MUecKMX BeIMUYUH (yAelbHas TEIUIOEMKOCTh BEIIECTBA, CONPOTHUBIEHHE IPOBOJAHUKA, paboTa U
MOIITHOCTH 3JIEKTPUYECKOT0 TOKA): TUIAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MPEI0KEHHOW HHCTPYKIIMU, U
BBIYHCJIATh 3HAYCHNUE BEIIMYNHBI,
e coOuoaTh MpaBmiia TEXHUKH O€30MaCHOCTH IIpH paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
® XapaKTepu30BaTh MPUHIMIIEI JACHCTBHUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha MX OMUCAHHUA (B TOM YHCIE: CHCTEMa
OTOIUICHHS IOMOB, TUTPOMETD, NapoBasi TYpOMHA, aMIIEPMETP, BOJIILTMETP, CUETUUK IMEKTPHUUECKON SHEPTHH, FIEKTPOOCBETUTENILHBIE TPUOOPHI,
HarpeBaTresbHbIe 3JIEKTPONPUOOPH! (IPUMEPHI), IEKTPHUUECKUE MPEJOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOJBUIaTeNlb IOCTOSHHOIO TOKa),
WCTIOJB3Ys 3HAHHSI O CBOMCTBAX (PM3UYECKUX SBJICHUN M HEOOXOAUMBIE (PU3HUECKIEe 3aKOHOMEPHOCTH;
® DPAaCHO3HaBATh IIPOCTHIE TEXHUYECKHE YCTPOMUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM M CXEMATUYHBIM PUCYHKaM (KHJIKOCTHBIM TepMOMETP,
TEPMOC, NCUXPOMETpP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl 3JIEKTPUYECKUX Lenei c
MIOCJIEZI0BATEIbHBIM U HapajIeIbHbIM COEJUHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUYECKUX LIETICH;
® [IPUBOAUTH NMPUMEPH! (HAXOAUTH MH(OPMALMIO O IPUMEPAX) NPAKTUYECKOIO UCHOIb30BaHUS (PU3NUECKUX 3HAHUM B MOBCEIHEBHOW KU3HU IS
obecrieyeHrss 0e30IaCHOCTU MpU OOpallleHMH ¢ MpuOopaMM M TEXHUYECKMMHU YCTPOWCTBAMM, COXPAaHEHMs 370pPOBbS M COOJIIOJICHHS HOPM
9KOJIOTUYECKOT0 ITOBEICHUS B OKPYKAIOLIEH cpelie;
® OCYIIECTBIIATh NOUCK HH(poOpManMu (usnyeckoro cojepxkaHus B VIHTepHeTe, Ha OCHOBE MMEIOLIMXCS 3HAHUH U NYTEM CpaBHEHHUs
JIOMIOJTHUTEIBHBIX UCTOUHUKOB BBIJCIATH HH(OPMAIINIO, KOTOPAs ABJISETCS IPOTUBOPEUMBOM MM MOKET OBITh HEIOCTOBEPHOM;
® CIIOJIB30BATh MPH BBINOJIHEHWN YYEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JUTEpaTypy (pPU3MUECKOro COAep)KaHHs, CIpaBOYHbIE MaTepUabl,
pecypcel cetu MHTepHeT, BiajgeTh mpuéMamMH KOHCIIEKTHPOBAaHHUS TEKcTa, MpeoOpa3oBaHus MH(DOpPMAIMM M3 OJHOM 3HAKOBOW CHCTEMBI B
APYTYIO,
® Co3/1aBaTh COOCTBEHHBIC NMHUCBMEHHbIE U KpaTKUE YCTHBIE COOOIIEHUs, 0000mas MH(GOPMAIMIO U3 HECKOJbKUX HCTOYHHUKOB (PU3UYECKOTO
COJIepKaHusA, B TOM 4YHCIEe MyOIMYHO MPEACTaBIATh PEe3yabTaThl MPOEKTHON WM HMCCIEI0BATENbCKON NESTETbHOCTH, MPU 3TOM T'PAaMOTHO
MCIOJIb30BaTh U3YUYEHHBIN MOHATHIHBIN anmapaT Kypca QU3UKH, COPOBOXKAATh BHICTYIUICHHE MTPE3EHTAIINEH;
® [pU BBINOJHEHUHM Y4EOHBIX NMPOEKTOB U HCCIENOBAaHUN (U3UUECKUX IPOLECCOB paCHpeAessTh OOS3aHHOCTU B TPYIIE B COOTBETCTBHM C
MOCTaBJICHHBIMU 33JjauaMU, CIEAUTh 32 BHIIOJIHEHUEM IUIaHa JEHCTBHM M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIH BKJIAJ B
JeSITeNIbHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE, ITPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(IUKTHI.
K koHIy 00yueHus B 9 kjacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMHUPOBAHHOCTH Y O0YJAIOIUXCS YMEHUI:
® CIIOJIb30BATh IOHATHUS: CUCTeMa OTCYETa, MaTepHalibHas TOUYKa, TPACKTOPHUS, OTHOCUTEIIBHOCTh MEXaHHMUYECKOTo IBM)KEHHUs, aedopManus
(ynpyras, niactudeckas), TpeHHUE, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, UEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJIO,
LEHTP TSHKECTU TBEPJOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJeOaHUs U BOJIHBL, 3BYK, HH(Pa3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWsS M MOTJOLIeHHs, aibda-, 6era- U raMma-
U3JIy4eHUsl, U30TOIBI, SIJIEpHAsl PHEPIeTHUKA;
e pa3nuuaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEHHOE JBHKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHUE, CBOOOIHOE
[aJICHUE Tell, pABHOMEPHOE JIBUKEHHE 10 OKPY>KHOCTH, B3aMMOJEHCTBHE Te€J, PEaKTUBHOE JIBUKEHUE, KoyleOaTelbHOE IBMKEHHUE (3aTyXarolue U
BBIHY)KJICHHbIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JBIKEHHME, OTPaKEHHE 3BYyKa, MPSMOJMHEWHOE paclpoCTpaHEHHE, OTPAKEHUE U MpPEIOMIICHHUE
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CBETa, MOJIHOE BHYTPEHHEE OTPAKCHHE CBETa, pasliokeHHWe Oeroro cBera B CIEKTP W CIIOKEHHE CHEKTPAIbHBIX I[BETOB, IUCIIEPCUSI CBETA,
€CTECTBEHHAs PAJIMOAKTUBHOCTH, BOSHUKHOBEHUE JIMHEWYATOTO CIEKTPa M3IYYCHHUS) TI0 OMHCAHUIO UX XaPAKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHC;

® Pacrio3HABATh MPOSIBICHNE U3YUYCHHBIX (DU3MYECKHUX SBJICHHUHA B OKpY’KaromeM MHUpe (B TOM 4ucie (U3UYECKHe SBICHHS B MPUPOJIC: TMPUIUBBI U
OTJIMBBI, JBWKeHUE TuIaHeT CONHEYHOH CHUCTEMBI, PEaKTUBHOE JBIIKECHHE KMBBIX OPTaHU3MOB, BOCIIPHSTHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSCEHUE,
CeiCMHUYECKHE BOJIHBI, IIyHAMH, 7XO, I[BETa TEJ, ONTUYCCKUE SBICHUS B MPHUPOJEC, OMOJIOTUYECKOE JCWCTBHE BUAMMOTO, YIbTPa(UOIETOBOTO U
PEHTICHOBCKOTO M3ITyYCHHI, €CTECTBCHHBIH PaIMOAKTUBHBIN (DOH, KOCMHYECKHE JTY4H, PAJHOAKTUBHOE U3TYYCHUE PUPOIHBIX MHHEPAJIOB, ACHCTBHE
PaJIMOAKTUBHBIX U3yYCHUI HAa OPTaHU3M YEIIOBEKA), MPU 3TOM MEPEBOIUThH MPAKTUYECKYIO 3a/1a4y B yU4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA
(mpu3Haku) pU3NYECKUX SBICHUM;

OIMCHIBATh M3yUYCHHBIE CBOMCTBA TN M (pU3MUECKUE SBICHHS, UCTIONB3YS (PU3NUECKUE BEINYMHBI (CPEAHSS U MTHOBEHHAs CKOPOCTh TeJa MpH
HEpaBHOMEPHOM JIBUKCHUH, YCKOPEHHUE, MepeMeIIeHne, MyTh, YII0Bas CKOPOCTh, CHiIa TPEHHUs, CHUJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOpPEHHE
CBOOOJHOIO MaJCHMs, BEC Tella, UMITYJIbC Tejla, UMITYJIbC CUJIbl, MEXaHW4ecKas paboTa U MOIIHOCTb, TOTEHIMAIbHAS SHEPIrUs Teja, HOJHATOTO
Ha/I MTOBEPXHOCTHIO 3€MJIHM, MOTCHIMAIBHAS SHEPTHs CKATOH NMPYXKHHBI, KHHETUYECKas YHEPrHs, MOJIHAS MEXaHHUYECKas SHEPrus, MepHoa U
yacToTa KojeOaHWi, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKa3aTeib IPEIOMIIEHUS CPelibl), IPU ONHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIB3YEMBIX BEIHMYMH, 0003HAUYEHUS W €IWHUIBI (PU3MUECKUX BEIUYMH, HAXOAUTH (POPMYIIBL,
CBSI3bIBAIOLIUE JAaHHYIO (U3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU, CTPOUTH I'PpaMKU U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M IMPOIECCHI, UCIOIb3ys 3aKOH COXpPAHEHHUs DHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
MIPUHIUI CYTIEPIIO3UIINH CHJI, TIPUHIIAIT OTHOCUTENbHOCTH ['ammiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPaXCHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsIOBOI'0 M MACCOBOT'0 UMCEIl IPU SAACPHBIX PEAKIMSX, IPH 3TOM JaBaTh CIIOBECHYIO ()OPMYIUPOBKY
3aKOHA M 3alTUCHIBATh €T0 MAaTeMaTHUECKOE BBIPAKECHUE;

OOBSICHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM YUCIIE M B KOHTEKCTE CUTYallUil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYMHHO--CJIEZICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 2—3 JTIOTUYECKUX LIaroB ¢ Onopoil Ha 2—3 W3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUI,
(u3MYECKUX 3aKOHOB WUJIM 3aKOHOMEPHOCTEN;

pemiaTh pacy€THble 3a7a4M (OMUpAIOLIMEcs Ha CUCTEeMY M3 2—3 ypaBHEHMI), MCHOJb3Yys 3aKOHBI W (OPMyIBI, CBs3bIBaOLINE (U3NYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aJjaud 3alMChIBaTh KPAaTKOE YCJIOBHUE, BBISABIATH HEOCTAIOUIME WM U30BITOYHBIC JaHHbIE, BEIOMPATh
3aKOHBI U (POPMYJIBI, HEOOXOMUMBIE JUISI PEIICHHsI, TPOBOIUTHh PACYEThl M OIEHUBATh PEATMCTUYHOCTH MOJYYCHHOTO 3HAYCHHS (U3UIECCKOMH
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIMTH TMPH MOMOIINA (DU3WYECKHX METO/OB, HCIIONB3YSl ONMUCAHWE HWCCIICAOBAHMS, BBIICISTH
MIPOBEPSEMOE TIPEIIOI0KEHNE, OIICHUBATH IPABUIIBHOCTD MOPSAKA MMPOBEICHUS UCCIICAOBAHMS, JIETIaTh BHIBOJIBI, MHTEPIPETHPOBATH PE3YIIbTATHI
HaAOJIOCHUH U OIBITOB;

MPOBOAUTH OMNBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUNW WIM (PU3NYECKHMX CBOMCTB Tesl (M3ydeHHE BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHHS YPHEPTUH, 3aBUCUMOCTh MEPHO/Ia KOJIeOaHUI MPY)KHHHOTO MAasTHUKA OT MACChl TPy3a U KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTY/bI MaJIBIX KOJeOaHHH, IPIMOIMHEHHOE paclipoCcTpaHeHHE CBETa, Pa3sioskeHUe OeJIoro cBeTa B CIIEKTP, U3yUYEeHUE CBOMCTB M300pakeHUs
B IUIOCKOM 3€pKaJle U CBOMCTB M300pakeHMsI IpeMeTa B cOOMparolell TuH3e, HaOMI0eHNE CIUIOUIHBIX U JIMHEWYaThIX CIEKTPOB U3Iy4EeHHUs):
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 00OpYHOBaHMs, ONMUCHIBATH XOJ OMbBITA M €r0 PE3yNbTaThl, (POPMYIUPOBATH
BBIBO/IbI;
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® POBOJIUTH MPU HEOOXOAMMOCTH CEPHUI0 NMPSIMBIX M3MEPEHUH, OMpeeNsisi CpeHee 3HAYCHHEe U3MEpsSeMOi BeMUYHHBI (POKYCHOE paccTOsHUE
coOuparoleit JTHH3bI), 000CHOBBIBATH BEIOOP crioco0a n3MepeHust (M3MEPUTEIBHOTO Iprdopa);
® TIPOBOJUTH MCCIICOBAHUE 3aBUCHUMOCTEH (PM3MUECKUX BEJIMYUH C MCIIOJF30BAHHEM IPSIMBIX MU3MEPECHUHN (3aBUCHMOCTH IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JBIDKEHUH 0€3 Ha4aabHOW CKOPOCTH, TIEpHOa KOJIeOaHH MaTeMaTHUECKOTO MAasiTHUKA OT JIJTMHBI HUTH, 3aBHCUMOCTH yTjia
OTpaKEHHsSI CBETA OT yIJia MaJeHUs U yIiia MPeJOMIICHHS OT yria MajeHus1): TNIAHUPOBATh UCCIIE0BAaHKIE, CAMOCTOSATENILHO COOMPATh YCTAaHOBKY,
(buKCUpOBaTh PE3yJabTAThl MOJYYCHHOW 3aBUCHMOCTH (PH3MYECKUX BEIUYMH B BHJE TaONMIl M rpadUKOB, JeNaTh BBIBOIBI IO Pe3yJibTaTaM
UCCIIC/IOBaHMS;
® TIPOBOJUTH KOCBCHHBIC U3MEPEHUS] (PU3MUECKUX BEIUYUH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tela TPU PaBHOYCKOPCHHOM JIBMKEHUH, YCKOPEHHE
CBOOOJHOTO TaJleHHsI, )KECTKOCTh TPYKUHBI, KOI(DOUIIMEHT TPEHHs CKOJIBXKCHHS, MEXaHH4YecKas paboTa WM MOIIHOCTh, YacTOTa M MEPUOJ
KoJeOaHUi MaTEeMaTHYECKOTO M TMPYKHHHOTO MAsSTHHKOB, ONTHYECKas CHJIa COOMpAIONICH JIMH3BI, PaJMOaKTHBHBIA (OH): TUIAHHPOBATH
W3MEPEHUs, COOUPATh IKCICPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATH M3MEPEHUS, CICAYs MPEIJIOKCHHON MHCTPYKIIUHU, BBIYUCIATh 3HAYCHUE
BEJIMYHHEI M aHAJTM3UPOBATh TOJyYEHHBIC PE3YIbTAThI C YIETOM 3aJaHHON MOTPEITHOCTH U3MEPEHUIA;
e coOoJIaTh MpaBHiia TEXHUKH OE30MACHOCTH ITPH PaboTe ¢ J1a00paTOpHBIM 000PYI0OBAHUEM;
® DPa3IMYaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (DU3MUYCCKUX MOJICIICH: MaTepraibHas TOUKa, aDCOIOTHO TBEPOE TEJI0, TOUCYHBIH HCTOUHUK CBETA,
Jyd, TOHKAs JIMH3a, TUIAHETapHast MOJIS)Ib aTOMa, HyKJIOHHAsI MOJIe]Tb aTOMHOTO S/1pa;
®  XapaKTePU30BaTh MPUHIUIILI JCHCTBUS U3yUYECHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH HA MX OMUCAHMS (B TOM YHUCIIC: CIIHIOMETD,
JATYUKH TIOJIOXKEHUS, PACCTOSIHHUSI M YCKOPCHHsI, pakeTa, dXOJIOT, OYKH, IEPHCKOI, (oToarmmapar, ONTHYSCKHE CBETOBOBI, CIEKTPOCKOII,
TO03UMETp, Kamepa Bunbcona), Hconb3yst 3HAHHUS O CBOMCTBAX (PM3UUYECKUX SIBJICHUN U HEOOXOAUMBIE (PU3NYECKe 3aKOHOMEPHOCTH;
® HCITOJIB30BATh CXEMBI U CXEMATUYHBIC PUCYHKH U3yUEHHBIX TEXHUUYECKUX YCTPOUCTB, N3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHYECKUX ITPOIIECCOB
MIPH PEIICHUN y4eOHO--IPAaKTUYECKUX 3a/1a4, ONTHYECKHUE CXEMBbI JJIsi TOCTPOCHHUS N300paKeHH B MIOCKOM 3epKajie U COOUparomieil JTH3e;
¢ PUBOJUTH MPUMEPHI (HAXOIUTH HHPOPMAIIHIO O MPUMEPAX) MPAKTUYECKOTO HUCITOJIb30BaHUS (PU3MUSCKUX 3HAHUKM B TIOBCEIHEBHOM KU3HU JIIS
obecrnieueHrss OE30MACHOCTH TPH OOpAICHHH C MPUOOpPAMH U TEXHUYCCKUMH YCTPOMCTBAMH, COXPAHCHHS 3JIOPOBbS M COOJIOJICHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKaIOLIEeH cpenie;
®  OCYIISCTBIIATH MOUCK HH(DOpMammu Gu3udeckoro cojpepkanus B MTHTepHETE, cCaMOCTOATEIHFHO (POPMYITHPYS TOMCKOBBIHN 3aIIpoc, HAXOAUTh ITYTH
OTIpeIeTICHUS JIOCTOBEPHOCTH TOJIyYeHHOW HH(POPMAIIMK HA OCHOBE MMCIOIIMXCS 3HAHUH ¥ JTOTIOJTHUTEIBHBIX HCTOYHHKOB;
® ICIIOJIb30BATh IMPH BBINOJHEHUN yYEOHBIX 3aJaHUN HAYyYHO--TMIOMYJISAPHYIO JUTEpaTypy (PU3UUECKOro coaep KaHus, CIPaBOYHBIC MaTEpHUabl,
pecypcsl cetu VMIHTepHeT, BIajeTh MpHUEMaMHU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOpPMAIMHM U3 OJHOW 3HAKOBOM CHCTEMBI B
ApPYTyo;
o co3/aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIICHHS] Ha OCHOBE MH(OpPMAIUU M3 HECKOJIbKHUX HCTOYHHUKOB (DU3MUECKOTO COJCpIKAHUS,
MyOJIMYHO MPEACTaBIATh PE3YNbTaThl MPOSKTHON HIIM MCCIEAOBATEIHCKOW NEATEIBHOCTH, IPU ATOM T'PAMOTHO HCIIOJIb30BaTh U3YUYEHHBIN MOHITUHHBIN
ammapar M3y4aeMOoro pazzmena buznkn 17§ COITPOBOXKIATh BBICTYIUICHHE TIpe3eHTAINCH
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TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne n/n NpoOrpamMmbl Bcero ;(;);OTT[:;HLHBW E&z::;z;mecxne o0pa3oBaTejibHbIE PeCypPChl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LIOK
' P m https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
12 Tennosere nporieccst 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnnoreka [JOK
’ U UX B3aMMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
N N bubmmoteka IIOK
2.2 IToCTOSTHHBIN DIIEKTPUYECKHUM TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
bubnmorexa LIOK
2.3 MarauTHbIC SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181 ce
bubmnoreka IIOK
2.4 ISKTPOMATHHTHAA HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazngeny 37
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

HanmeHoBaHMe pa3ie/ioB U TeM

KoanyecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/n NPOrpaMmblI Bcero :f;);;l:znbn”e E&z::::%cxne o0pa3oBaTe/bHbIE Pecypchl
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHnueckoe ABIKEHHE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OTIMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumonaelictBue Ten 20 1 3 Eggg'?/(;;ee?siorﬁﬁ f41a4a6
bubmuorexa [JOK
1.3 3axomp1 coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubmuorexa [JOK
2.1 Mexanuueckue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1 3 Eggsl;l/ﬁecﬁlsiorﬁﬁ f41ada6
Hroro no pazneny 15
Pazjen 3. 1eKTpoMarHuTHOE 1M0J1€ M )IEKTPOMATHUTHBIE BOJIHDI
31 DJIEKTPOMAarHuTHOE MOJE U 6 ) bubnmnoreka [JOK
’ AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 Eggg'l;l/(r);ee?sg)orléﬂ 41ada6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 Eggg?/ﬁeiioﬁn 41a426
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 Eggg?/(iee?sg)orléﬁ f41a4a6
Hroro no pazneny 15

Pa3gen 5. KBaHTOBbIE IBJICHUSA
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5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 1 bubmorexa [TOK
' M B https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
32 CTpoekue aTomHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 SnepHbie peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3zjeun 6. IloBTopuTe/IbHO-0000 1A IIMIE MO1Y.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) bubmumoreka [IOK
) Kypca ¢u3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27

20


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

INOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Jara nzyyeHus
KoanuectBo yacon
o JJleKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka KoHTposbH Ipakrtuse o darTi oOpa3oBaTe/ibHbIE
ecypchbl
Bcero bI€ cKHe I1any PeCyP
a00ThI aecrn
padoThI P
| Comomme o sy Bumorera 110K
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
https://resh.edu.ru/for-
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT pupil
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO bubnnoreka [JOK
COCTOSIHH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPOTO, KUKOTO U https://resh.edu.ru/for-
4 ra3000pa3HOro COCTOSIHUI BelllecTBa HA OCHOBE pupil
ITOJIOKEHUN MOJIEKYJIIPHO-KNHETHYECKON TEOPUH
5 Kpucrannuueckue u amopgHbie Tena bubmorexa [TOK
p p https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue 1 KammUIsIpHOCTH. [loBepXxHOCTHOE bubnnoreka [JOK
HaTSOKCHHE https://m.edsoo.ru/ff0a5530
7 TemioBoe pacuIupeHne U CKATHE bubmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
https://resh.edu.ru/for-
Temneparypa. CBsA3b TeMIEPATypbl CO CKOPOCTHIO .
8 pupil
TEIJIOBOTO ABMYKCHUS YACTHII
Buytpennss sneprusi. Cnoco0bl H3MEHEHUs bubnnoreka [JOK
9 .
BHYTpPEHHEH SHEPTruu https://m.edsoo.ru/ff0a5c60
b K
10 Bupael Terionepenauu nommotexa O

https://m.edsoo.ru/ff0a6412
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VYpok-koudepennus "IlpakTrueckoe

11 HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB BEIIECTB U bubmorexa [IOK
N https://m.edsoo.ru/ff0a65c0
MaTepHUasIOB B IEJISIX YHEPTOCOCPEIKCHUS
12 KonudecTBo TEmIOTHL. Y AelIbHAS TEIJIOEMKOCTh bubmiorexa LIOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemioBoro 6ananca. TemnoooMeH u bubmmoreka [IOK
TEIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHas padora "HccienoBanue sBICHUS
14 Tenn£06MgHa H];II))I/I CMeIHI/IBaHI/III[/I XOJIOHOU U bubmorexa LIOK
. " https://m.edsoo.ru/ff0a6a98
ropstueii BOJbI
PacueT konmuecTBa TEIIOTHI, HEOOXOAUMOTO IJIs https://resh.edu.ru/for-
15 HarpeBaHus Teja M BBIICISIEMOTO UM MPU pupil
OXJIAXKICHUH
16 Jlaboparopuas padota "OnpeneneHue yaenbHON bubmmoreka [JOK
TEIUIOEMKOCTH BerlecTsa"” https://m.edsoo.ru/ff0a6bb0
17 DHeprus TomuBa. Y ieibHast TEMa0Ta CrOpaHus bubmmorexa [IOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEPIEBAHNE KPUCTAIUNINYECKHUX bubnnorexka [JOK
Tell. Y IenbHas TEILIOTA IJIaBJIEHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHnas pabota "OnpezneneHue yaeabHON bubnuoreka [IOK
TEIUIOTHI IJIaBJIeHUS Ibaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [JOK
20 [TapoobpazoBanue u konaeHcanus. Vcnapenue https://m.edsoo.ru/f0a740c
Kurmenne. Y aenpHas Temiora mapooopa3oBaHus U
21 KOHz[eHcauHi. 3aBUCUMOCTh TCMIl)'IepaEypBI bubmorexa LHOK
https://m.edsoo.ru/ff0a786¢
KHITICHHAS OT aTMOC(EPHOTO JTaBIICHUS
Brnaxxaocts Bo3myxa. JlaboparopHas padora
22 "Onpenenenue gﬁocnmmﬁmﬁ l;namiocnd bubmmorexa LIOK
. https://m.edsoo.ru/ff0a7628
BO3/IyXa
https://resh.edu.ru/for-
73 Pemenwue 3anay Ha onpeseneHre BIaKHOCTH pupil
BO3/IyXa
24 [IpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENECH. https://resh.edu.ru/for-
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[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO pupil
cropaHus
25 KII/ TermoBoro nurarens. TennoBble ABUTATENN bubnmoreka [JOK
1 3aIIATa OKPYKAIOIICH CPEeIbI https://m.edsoo.ru/ff0a7c7¢c
https://resh.edu.ru/for-
3aK0H COXpaHEHHMsI U TIPEBPAIICHHS SHEPTUU B -
26 pupil
TEIUTOBBIX IpoIieccax
IToaroroBka K KOHTPOJIBLHOM PabOTE IO TEME
27 "TGZI[IJIOBI)IG HBJIGHI/I?E) H?;MGHGI:{I/Ie arperaTHbIX Eubmiorexa IIOK
. o p https://m.edsoo.ru/ff0a83f2
COCTOSIHHUH BEIECTBA
KonTtponsHas pabora no teme "Termiossie
28 }IBJIeIfI/I}I I/I3M£H6HI/IG arperaTHbIX COCTOSHHUH bubmmorexa IJOK
T p https://m.edsoo.ru/ff0a86ac
BEllECTBA
https://resh.edu.ru/for-
Dnektpuzanus Tel. [[Ba posa aMeKTpruIecKux -
29 pupil
3apsJI0B
" https://resh.edu.ru/for-
30 VYpok-uccnenoBanue "IaeKTpU3aLus TE upil
MHIYKIMEW U IpU CONMPUKOCHOBEHUH" DUpL
31 BsaumogeiicTBue 3apsKeHHBIX Tell. 3akoH KynoHa bubmaorexa IJOK
p ’ y https://m.edsoo.ru/ff0a87e4
Onekrpudeckoe none. HampskeHHOCTD
32 JJIEKT queCKoro mos. IT I/II)HIII/IH CYIIEPIIO3ULIHU bubmaorexa LJOK
p o p yrep https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJICH
https://resh.edu.ru/for-
HocuTenu snekTpudeckux 3apsios. -
33 N pupil
DnemeHTapHbIi 3apsn. CTpoeHue aToMa
34 [IpoBOAHMKY M TUANIEKTPUKU. 3aKOH COXPaHEHUS bubnnorexka [JOK
JIEKTPUUYECKOTO 3apsizia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOWCTB bubmuorexa [JOK
AIIEKTPUUCCKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUUYECKUH TOK, YCIOBUSA €0 CYIIECTBOBAHUS. bubnuorexa [JOK

Hcrounuku QJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4
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bu6mmoreka [IOK

37 €HCTBHUS DJIEKTPUYECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
N https://resh.edu.ru/for-
33 VYpok-uccnenoanue "JlelicTBUE ANEKTPUUECKOTO 1 uoil
OJIsl Ha POBOAHUKHU U JUAJICKTPUKHU" RUPL
39 DNEeKTPUYECKUM TOK B METAJLJIaX, )KUJIKOCTAX U bubmmoreka [JOK
raszax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas LeNb U €€ COCTaBHbIC YACTH
Cuna toxka. JlabopatopHas padora "M3mepenue u bubnuorexa [JOK
41 " 0.5
PEryJIUpOBaHKE CUJIBI TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. Bonbtmerp.
42 Jlabo Ie)lTo Hast aGOIT)a "U3mepenue u b 0.5 bubmorexa LHOK
patopHai p ,P ’ https://m.edsoo.ru/ff0a9¢14
pEryIupOBaHKE HAMPSHKCHUS
ConpoTuBiieHUE TPOBOJHUKA. Y ACIHHOE bu6mmoreka [IOK
43
COITPOTHBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTHBIICHUS MTPOBOJHHUKA OT 1 bubnmnoreka [JOK
€ro JJTMHBI, TUIOIIA/IU TIONIEPEYHOT0 CEUYEHUs U https://m.edsoo.ru/ff0aa738
MaTtepuana"
3aBUCUMOCTB CHJIBI TOKA OT HaIlpsDKEHUSL. 3aKOH bubnuoreka [IOK
45
Owma ni1s1 yyacTka 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "HccrnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 1 bubnuotexa [JOK
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKEHUs Ha pe3ucrope”
https://resh.edu.ru/for-
[TocmenoBarenpHOE U TApALICTBLHOE COCTUMHEHUS :
47 pupil
MIPOBOTHUKOB
UH
$8 | cromemns manpokemi mpw mocnetosTesHON | bubmiorera LIOK
p p " 8 https://m.edsoo.ru/ff0aaaS8
COETMHEHUH JIBYX PE3UCTOPOB
JlabopaTtopHas pabota "IIpoBepka mpaBuiia st Bubmorexa [IOK
49 CUJIBI TOKA TP MapaJUICIIBHOM COCAUHEHUN 1

pe3ucTopon”

https://m.edsoo.ru/ff0aadle
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Pemenue 3agau Ha npumMeHenune 3akoHa Oma s

bu6mmoreka [IOK

50
Pa3TUYHOTO COSAMHECHHUSI TPOBOTHIUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOUTHOCTBH IEKTPHUUECKOTO TOKA. 3aKOH bubmmorexa [IOK
Jlxoymns-Jlenma https://m.edsoo.ru/ff0ab124
JlabGopaTopHas padota "Onpenenenue padboOThI U bubnmuorexa [JOK
52 " 1
MOIIHOCTH 3JICKTPUYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYCCKHUE 1[CITH U IIOTPEOUTENH
53 3JICKT pI/Iqe(:Koﬁ 3HHe THH B 6II)>IT KopoTtkoe bubmorexa LIOK
P p Y- ROP https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
IToaroroBka K KOHTPOJILHOM pabOTeE MO TEMe
"DrekTpuueckue 3apsabl. 3apsLKEHHbBIC TEla U UX bubnuorexa [JOK
54 . . .
B3aUMOACHCTBUSA. [IOCTOSTHHBIN JIEKTPUICCKUI https://m.edsoo.ru/ff0abd2c¢
TOK"
KonTponbras pabora mo teme "DneKTpudecKue
55 3a }I,Z[I:I 3a }DIE)CHHBIe Tella U UX Baamv?oz[eﬁcmnﬂ bubmorexa [TOK
PALBL. 3ap3 . " ’ https://m.edsoo.ru/ff0abea8
[ToCTOSTHHBIN PTCKTPUIECKUN TOK
https://resh.edu.ru/for-
56 IlocTossHHBIE MATHUTEL, KX B3aUMOICHCTBHUE pupil
57 VYpok-uccnenosanue "M3yduenue nonei 1 bubnuotexa [JOK
IMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
59 MarnautHoe mojie. MarautHoe noie 3eMJId B €ro bu6mmoreka [JOK
3HAYEHHE [T KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO bubnmoreka [JOK
59
TOKa MarHuTHoe 1oJie KaTylKl ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMmenenne >IeKTPOMArHUTOB B TEXHHKE.
60 HEGO aToOpHAas a6(£)Ta "N3yueHnue nelCcTBUA 0.5 bubmmorexa LIOK
peTOpHAT P i " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS1 Ha MPOBOTHUK C TOKOM
DNEKTPOBUTATEIH IIOCTOSTHHOTO TOKA.
Hcnonp30BaHUE DJIEKTPOABUTATEICH B
61 TEXHUYECKHUX YC oﬁch:fx Y Ha TPaHCIIOPTE bubmiorexa LHOK
yeTp " p pTe. https://m.edsoo.ru/ff0ac86¢
JlaGopatopnas pabora "KoHcTpyupoBaHue u
n3ydeHue paboThl dIEKTPOABUTATEIA"
62 Omnbitel Papanest. 3aKOH IEKTPOMArHUTHON https://resh.edu.ru/for-
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unaykiuu. [Ipasuno Jlenna

OnekrporerepaTop. CriocoOb! MOTydeHUS

E

https://resh.edu.ru/for-

63 3IEKTPUYECKON SHEPrUu. DNEKTPOCTAHLIMM HA 1 pupil
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTUU
o https://resh.edu.ru/for-
64 }:IOHFOTOBKa K KOHTPOJIBHOU paboTe 1o {eMe 1 uoil
DNEeKTpUYECKUEe U MAaTHUTHBIC SIBICHUS Duptt
65 KonTponbhas padota no teme "nekTpuueckue u 1 bubnnorexa [JOK
MarHuTHbIC SIBICHUA" https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubnnorexa [HOK
"TeruoBbie sBIeHUs" https://m.edsoo.ru/ff0accSe
67 PesepBHylit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"IToCTOSIHHBII AJIEKTPHUYECKHIA TOK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblii ypok. Pabora ¢ Tekcramu 1o TeMe 1
"MarHuTHbI€ siBIeHUs"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5
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9 KVIACC

KoanuecTBo yacoB JlaTa
Ne H3yHeHms JIeKTPOHHBbIE HU(POBBHIE
T
n/n eMa ypora Bcero Kourpoasurie TpakTuteckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 MexaHnnyeckoe IBUKEHUE. 1 https://resh.edu.ru/for-pupil
MarepuanbHas TOUKa
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnnorexa [IOK
MEXAHUYECKOIr'0 IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIpsAMOJIMHEITHOE 1 bubnnoreka [JOK
TIBUKCHHC https://m.edsoo.ru/ff0ad19a
HepaBromepHoE npsMOIMHEITHOE https://resh.edu.ru/for-pupil
4 nBkeHue. CpeaHsst © MTHOBEHHAs 1 - —
CKOPOCTH
5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
C i .
KOPOCTD NPAMOTHHCHIOTO https://resh.edu.ru/for-pupil
6 PaBHOYCKOPEHHOTO JBIKeHUs. [ paduk 1
CKOPOCTH
Jlaboparopnast pabora "Onpenenenue Bubnmorexa [[OK
7 YCKOPEHMS TeJla IIPU PAaBHOYCKOPEHHOM 1 1 https-/m.edsoo ru/ff0adb18
JIIBMKEHHUH 110 HAKJIOHHOM MIOCKOCTH" o *
] CBoOomHoe nagenne teia. OIbITH 1
lanunes
PaBHOMeEpHOE ABMXKEHUE TTO
9 okpyxHoctH. [lepuon u yactora 1 bu6muoreka [JOK
oOparmenusi. JInneitHas u yriuonast https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpOoCcTpeMUTEILHOE YCKOPEHHUE 1
. b K
11 IIepBb1it 3ak0oH HproToHa. Bexktop cuiibl 1 htPtIS:'I;I/(r)rTleeKc?scl){)Oru I£f0ac612
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Bropoii 3akoH HeroToHa.

bubnunoreka LIOK

12 PaBHoneiicTByOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cyneprnosunus Bu6mumotexa [JOK
CHUII https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB bu6nmoreka [IOK
Herotona https://m.edsoo.ru/ff0aeb6e
Bbubmuotexa [JOK
15 Cuna ynpyroctu. 3axow I'yxa https://m.edscI;E).ru/faneca2
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
MKECTKOCTHU MPYKUHBD» https://m.edsoo.ru/ff0aee28
Bbu6mmoteka [JOK
18 Cuna Tpenus https://m.edscli).ru/fanﬂ 38
19 Pemenue 3aiaud no reme «Cusa TpeHUsI» Bubmiorexa HOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
KodGdulleHTa TPEHUS CKOIbXKEHUS" https://m.edsoo.ru/ff0af8be
T —— Bubmotera LIOK
- https://m.edsoo.ru/ff0afb8e
22 raroremm, Yexopene enobontiord Bubmiotera LIOK
naxeHms https://m.edsoo.ru/ff0af044
VYpok-koHpepenmus "JBrmkeHue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuxu"
24 Pemenne 3amad mo teme "Cuma TsokecTH but6mmoreka [IOK
Y 3aKOH BCEMUPHOTO TATOTeHUS" https://m.edsoo.ru/ff0af5{8
25 IIepBas kocMHUY€ECKask CKOPOCTb. Bbubmuorexa [JOK
HeBecomocTs u eperpys3ku https://m.edsoo.ru/ff0af33c
26 PaBHOBeCcHE MaTepruanbHOM TOUKH. bubnuorexa [JOK

AbcomoTHO TBEpaOoe Teno. PaBHoBecue

https://m.edsoo.ru/ff0afe36
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TBEPIOTO TENA € 3aKPEIUVIEHHOU OCBIO
BpallCHUS

https://resh.edu.ru/for-pupil

27 MowmeHnT cuisl. LeHTp TsKECTH
28 Pemrenue 3agad mo reMe "MOMEHT CHIEL. bu6nmoreka [IOK
Lentp tsoxectn" https://m.edsoo.ru/ff0b02b4
gy | Nomsreesx sompsach e B LOK
BsamvoseiicTaie Tei” https://m.edsoo.ru/ff0b0408
50 Mexammacecoe e, ubmiorexa LIOK
. " https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
| Do My o S B LOK
. https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMoJIeHCTBUE
32 Pemenue 3amau nmo treme "3akoH bu6nmoreka LIOK
COXpaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHuus "PeakTuBHOE
JBUKECHHE B IPUPOJE U TEXHUKE"
34 Mexanunyeckasi paboTa U MOIITHOCTh Eggi?/ﬁéeﬁ(]igﬁ/ FfOb0as4
35 Pabota cuibl TSKECTH, CUITBI YIIPYTOCTH bubmmnoreka HOK
U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paboTHI CHITBI TPEHUS TIPU PaBHOMEpHOM
JBUKEHHUH TeJa MO0 TOPU30HTAIBHON
MTOBEPXHOCTI
37 CBsi3b DHEPTUH U PAOOTEHI. https://resh.edu.ru/for-pupil
[ToreHmanpHas 3HEprust
33 Kunernueckas sneprus. Teopema o bu6muoreka [IOK
KUHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «3yueHue bubnmoreka [JOK
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3aKOHa COXPAHCHUSA QHCPI U

https://m.edsoo.ru/ff0bl2fe

41 KonebarensHoOE IBUKEHHUE U €TO bu6nmmoreka [IOK
XapaKTEPUCTHKHI https://m.edsoo.ru/ff0b1858
49 3aryxaromue KoieOaHusl. bubmmoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20{0
43 MareMaTtryeckuil U npy>KUHHBIA https://resh.edu.ru/for-pupil
MasiTHUKH
u | e Gammor B LOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcCHI TPy3a»
45 [IpeBparienue sHepruu npu https://resh.edu.ru/for-pupil
MEXaHHUYECKUX KOJIeOaHMSIX
5 | o e Oz BuGaionsa LOK
pHO https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa)
Jlaboparopnast pabota «I[IpoBepka
HE3aBUCHUMOCTH Nepro/ia KojaeOaHmi bubmuoreka [IOK
47
rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl https://m.edsoo.ru/ff0b197a
rpy3a»
5 | e s Gt B LOK
- HIPoA https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbBIE BOJIHBI
- "M .
YPpoK KOH(b.?peHum CXQHITICCIIC https://resh.edu.ru/for-pupil
49 BOJIHBI B TBEPIOM Teie. CelicMuieckre
BOJIHBI"
50 3Byk. PacnipoctpaHenue u oTpaxeHue https://resh.edu.ru/for-pupil
3ByKa
Ypoxk-uccnenoanue "Habmonenue .
https://resh.edu.ru/for-pupil
51 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA. https://resh.edu.ru/for-pupil
AKYCTUYECKUI PE30HAHC
53 Ypok-koHbepeHius "YIbpTpa3sByK U bubnuoteka [JOK
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uH(PA3BYK B IPUPOJE U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

54 Teme "3aKOHBI COXpaHCHUS bubmorexa LIOK
P ' " https://m.edsoo.ru/ff0b2510
MexaHndeckue KoJIe0aHUsI U BOJTHBI
KonrponsHas padora 1o teMme "3aKOHBI .
P P https://resh.edu.ru/for-pupil
55 coxpaHeHus. MexaHndecKue KoJIeOaHus
U BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bu6nmoreka [IOK
DNEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
" h ://resh. .ru/for- il
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH ttps://resh.edu.ru/for-pup
Ypok-koupepennus "lkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK
Hcrnonbs30BaHKEe 3JEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IS COTOBOM CcBs3H"
Vpoxk-uccienonanue "M3yuyenue
59 CBIZ)fICTB 3ne§T OMaFHI/ITIZ]:X BOJIH C Bubmorexa IIOK
P " https://m.edsoo.ru/ff0b2c6¢
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenne 3ama4d Ha onpeeiieHne .
o peaL o https://resh.edu.ru/for-pupil
60 YaCTOTHI U JUTUHBI DJIEKTPOMArHUTHOM
BOJIHBI
DneKTpoOMarHuTHas IPUpPO/Ia CBETA.
61 Cko OI():TB cBeTa Bongogmg CBOIiCTBa bubmiorexa LIOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku cBeta. [Ipsamonunennoe
62 acIpoCTpaHECHUE CBIe)Ta 3aTMeHus bubmmorexa LIOK
PAcTpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa’keHUsI CBETA. 3epKaia.
63 PemeHHep3a ad Ha II I/IMCHCII){I/IC 3aK0Ha bubmmorexa LIOK
. p https://m.edsoo.ru/ff0b38c4
OTpa)kKeHHUs CBeTa
64 [Ipenomnenue cBera. 3akoH bubnuotexa [JOK
MPEJIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnmnoreka [JOK
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Hcnons30Banue MOIHOTO BHYTPEHHETO
OTpaXXCHUA B OIITUYCCKUX CBETOBOAAX

Jlaboparopuas padota "Hccrnenoanme
3aBUCHMOCTH yTJIa TPEIOMIICHHUSI

https://m.edsoo.ru/ff0b3c5¢c

https://resh.edu.ru/for-pupil

66 CBETOBOTO JIy4a OT yrJia MaJCHUs Ha
rpanuue "Bo3ayx-crexio""
Ypox-rondepenti "Henomsosanue https://resh.edu.ru/for-pupil
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [{OK
68 JIunzel. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/fOb32c
69 [TocTpoenue n300pakeHUI B JIMH3aX bubsmorexa [IOK
https://m.edsoo.ru/ff0b444a
JlaboparopHnast pabora "OnpeneneHue
70 q)oxyfz)ﬁorg paCETOHHI/IH u orr)ITII[/IquKoﬁ bubmorexa LIOK
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEH JIMH3BI
Ypok-koupepeniusa "OnTuyeckue bubmuorexa [IOK
71
JTUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmorexa HOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-kouhepenius "JlepexTr 3peHusl. https://resh.edu.ru/for-pupil
Kak coxpaHuts 3peHue”
PasnoxxeHue 6emoro ceera B CIEKTp.
74 Omnertel HetoTona. Croxkenue bubnuotexa [JOK
CIEKTpaJIbHBIX 11BETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
Jlaboparopnast pa6ota "OMBITHI 11O
75 pa3noXKeHUIo OEIoro CBeTa B CIEKTP U bubnmnorexa [JOK
BOCHPHUATHIO LIBETA IPEIMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI"
ypOKTHpaKTI/IKYM BosiHOBBIE CBOMCTBA https://resh.edu.ru/for-pupil
76 cBeTa: AMcIepcus, MHTepdepeHuus u

mudpakims"
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OmnpiThl Pesepdopna u miianerapuas

bubnunoreka LIOK

77 MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctrynatel bopa. Monens atoma bopa

79 Hcnyckanue u OrIonieHue cBera Bubmuoteka [JOK
atomoM. KBaHThbl. JInHelyaThie CIIEKTPHI https://m.edsoo.ru/ff0c144¢

R0 Ypok-npaktukyM "HabGmroneHue bubmuorexa [IOK
CIIEKTPOB UCIyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PaanoakTUBHOCTE U €€ BUIILI Bubmzorexa HOK

https://m.edsoo.ru/ff0c1672

32 Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
MO/JIEITb https://m.edsoo.ru/ff0c18ac

33 PanuoakTrBHBIE IPEBpAILICHUS. bu6nmorexa LIOK
N3oTorbt https://m.edsoo.ru/ff0clal4

34 Pemenne 3amad mo teme: bubnunoreka LIOK
"PannoakTrBHBIC peBpanieHus" https://m.edsoo.ru/ff0c1b4a

35 Iepnox noxypaciana https://resh.edu.ru/for-pupil

o | Lotz P B 10K
TexiKe" ’ ’ https://m.edsoo.ru/ff0c2126

g7 S nepHsble peakiyy. 3aKOHbI COXPaHEHUS bubnmnoreka HOK
3apsJI0BOrO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

28 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnuotexa [JOK
Macchl 1 SHEpruu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no teme " nepHsie https://resh.edu.ru/for-pupil
peakuun"

90 Peakiuu cunTe3a U neneHus sSaep. but6mmoreka [IOK
Wctounuku sHeprun ComHIa U 3BE3 ] https://m.edsoo.ru/ff0c1e88
Ypox—xombepeHuuHs{ slnepras https://resh.edu.ru/for-pupil

91 sHepreTuka. JleicTBHUS paiMOaKTUBHBIX
U3JIy4YE€HUI Ha )KUBbIE OPraHU3MbI"

92 [ToarotroBka K KOHTPOJIBHOU paboTe MO bubnmnoreka [JOK

33



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://resh.edu.ru/for-pupil
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://resh.edu.ru/for-pupil
https://m.edsoo.ru/ff0c1e88
https://resh.edu.ru/for-pupil

TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
SIBJICHUS "

https://m.edsoo.ru/ff0c223e

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.

https://resh.edu.ru/for-pupil

93
DJIeKTPOMAarHUTHBIE BOJHBI. KBaHTOBBIC
sBJIeHUs"
IToBTOpeHue, 0000ImIEHHE.
94 Hagz ETEHH;Ie a(ilgTIIjlﬂno KypcC Bubmiorexa LIOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a
B3anMonelicTBue Tei
35 | pamoent e oo a0 BuGmorexa 11OK
P " " g https://m.edsoo.ru/ff0c2572
teme "TeroBbie mpoLEeCCh
36 | pamot e oo a0 BuGmorexa 110K
P " A o https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TerioBsix qBUraresnei
97 | pamer s s s 0 BuGmiorexa 110K
pactet A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ a3nekTpoycTaHOBOK
IToBTOpenue, 0000IIEHHE.
98 JIabo ETO H;:Ie a6H;TH 10 KypcC Bubmorexa IIOK
" paTop P " pey https://m.edsoo.ru/ff0c2¢c52
CBETOBELIE SIBIIEHUS
IT .P
99 miiiﬁq?ﬁ?fe%f 'I']Il%zllilgf{m ingju:eHHﬂ Bubmorexa HOK
" p https://m.edsoo.ru/ff0c2d6a
B MEXaHUKE
IT .P
100 | ronemer ne ews Konecmmtnn Bumiorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, o6o6menue. Pabota ¢ bubnmnorexa [JOK
TekcTamu 110 Teme "CBeTOBEIE ABICHNUA" https://m.edsoo.ru/ff0c3044
IToBTOpeHue, 0000menue. Padora ¢ .
p ’ ,I,H https://resh.edu.ru/for-pupil
102 Tekcramu 110 TeMe "KBaHToBas u

sinepHas pusuka"
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

1. ®u3zuka: 8 knacc: 6a30BbIit ypoBeHb: yueOHUK .M. [lepsimkun , A.W BanoB. —3-e uza., nepepad.- Mocksa: IIpocsemenne,2023
2. ®wusuka: 9 kiacc: 6a30Bblii ypoBeHb: yueouuk .M. Ilepoiukun , E.M I'ytauk. —3-e u3sn., nepepab.- Mocksa: [Ipocsemenne,2023
3. O.W. I'pomueBa «Pus3uka» KoHTpOIbHBIE U CAMOCTOSTENbHBIE pabOTHI O pu3uke K yueOHnky A.B.Ileppimkuna «Pusuka. 8
KJIace»
M. «Ox3amen» 2020
4. O.M. I'pomueBa «Puzuka» KOHTpOIbHBIE U CAMOCTOSTENbHBIE paObOTHI IO pu3uke K yueOHuKy A.B.Ilepbiknuna «Pusuka. 9
KJ1acey,
M. «Ox3amen» 2017
5. A.B. YeGorapea «Tectsl o ¢pusnke k yueOHuky A.B.Ileppimkuna «®dusuka. 8 kimace», M. «Ok3amen» , 2019
6. O.U. I'pomuiea « Tectol o pusuke k yueOHuky A.B.Ilepeimkuna, E.M.I'yrank «®usuka. 9 kimace», M. «9x3amen» , 2018
METOANYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
1. ®wusuka: 8 kiacc: 0a30BbIi ypoBeHb: yueOHUK V.M. [lepsimkun , A.W BanoB. —3-e u3n., nepepad.- Mocksa: [Ipocsenienue,2023
2. ®wusuka: 9 knacc: 6a30Bblil ypoBeHb: yueOHuk .M. Ileppimikun , E.M I'ytHuk. —3-e u3z., nepepad.- Mocksa: IIpocsemienne,2023
3. . O.W. I'pomueBa «Pusuka» KoHTposbHBIE U caMOCTOSITENbHBIE pa0OTHI IO pusmnke k yueoHuky A.B.[lepoimkuna «®Puzuka. 8
KJIace»
M. «Ox3amen» 2020
4. O.M. I'pomuieBa «®Pusuka» KoOHTpoOJBbHBIE U CAMOCTOSATENbHBIE paOOThI IO pu3uke Kk yueOHuky A.B.Ileppimkuna «®duzuka. 9
KJ1acey,
M. «Ox3amen» 2017
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 — «Knacc!nas ¢puznka»
Anpec pecypca: http://class-fizika.ru/
2 — «Poccuiickas 3j1ekTpoHHAas mkoaa» (PILI)
pexxuMm noctyna: https://resh.edu.ru/for-pupil
3 - LECTA - Hudposas niardgopma sl COBPEeMEHHOIH HIKOJIbI
Anpec pecypca: https://lecta.ru/ucheniku
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4 - Onnaiin-ypoku no ¢pusuke ot kopnopamnuu «Poccuiicknii yueOHUK»

Anpec pecypca: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
S - O0pa3oBaTebHbINA CAUT MUl yunTeaed «Buieoypoku B HHTEPHET)

Anpec pecypca: https://videouroki.net/

Js yuenukoB: B ¢popmare Gnora Ha caiite GyHKIMOHUPYET pa3nen «becriaTHbie BUICOYPOKHU TI0 (PHU3HKEN
Anpec pecypca: https://videouroki.net/blog/fizika/2-free_video/4/

6 — Onnaiin-mkosa «Mupoypox»

Anpec pecypca: https://school.infourok.ru/

Anpec crpanunbl: https://infourok.ru/biblioteka/fizika/type-55

7 - onanaiin-pecypc «100urokov.ruy»

Hctounuk: https://100urokov.ru/o-kompanii

8 — Bugeoxoctunr RUTUBE, crpanuna «®u3uka: noxdopka Buaeo OHJIaiH»
Anpec cTpanulibl pecypca: https://rutube.ru/tags/video/6128/

9 — «Iloaroroska k EI'D no ¢usnke or llxoaxoBo»

Anpec pecypca: https://2.shkolkovo.online/free/physics

10 — Hud¢posoii oopa3zoBaTeabHbIH pecypc 1 mkoJa «AKnace»
Anpec pecypca: https://www.yaklass.ru/

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

FOCYAAPCTBEHHOE BHO)XETHOE OBLLEOBPA30BATEJ/IbHOE 18.09.23 16:18 (MSK) CepTtudukat 2ED549C221E126945§17FABD96572A6C2
YYPEXAEHMWE LUKOJIA-UHTEPHAT KYPOPTHOIO PAAOHA

CAHKT-TMETEPBYPTA "OJIMMMNUIACKNIA PE3EPB", BarxuH Bsuecnas

Hukonaeswny, vpexkTop
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